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A NEW “ CONCRETE SERIES *’ BOOK 


“THEORY AND PRACTICE OF 
STRUCTURAL DESIGN APPLIED TO 
REINFORCED CONCRETE” 





By B. ERIKSEN 


402 pages. 252 illustrations. 38 tables. Price 25s.; 26s. by post. 
($5.50 in Canada and U.S.A.) 


% A new book on the Theory of Structures. The methods are applicable to 
all materials, but particular regard is given to reinforced concrete. A com- 
plete treatise from the first laws of statics to the analysis of indeterminate 
structures. Many worked examples. Gives all the information necessary to 


design in reinforced concrete. 


%* A feature of the book is the detailed treatment of the fixed-point method 
of analysis, which is applied to continuous beams and frames. A semi- 
graphical application of this method enables bending moments on rigid frames 
to be rapidly calculated with an accuracy sufficient for practical purposes. 
Other methods of analysis of statically-indeterminate structures with members 
of constant or varying moment of inertia are given. Construction of influence 
lines and the calculation of bending moments due to moving loads. Complete 
calculations for the analysis of a portal-frame bridge with beams of varying 
depth supported on piled foundations. 





CONCRETE PUBLICATIONS LIMITED 


14 DARTMOUTH STREET, LONDON, S.W.2 
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‘Burton 3 


(SAFETY LOCK—UNIQUE FEATURE) 


TUBULAR STEEL PROPS 


(ADJUSTABL®) 
For Supporting Temporary Floor Shuttering 


Burton’s Adjustable Tubular Steel Props 


for the above and many other purposes, are much 

preferred by the men who erect them to the old- 

fashioned Timber Props. They can be erected by one ye 
an man in afew minutes and positively adjusted and safely 

locked in position, thus avoiding any possibility of 

being accidentally or maliciously tampered with. 


Manufactured in our own most modern and 
up-to-date works at Old Hill, Staffs. 


No spanner, jack, or tommy bar necessary; simply lift 
inner tube, insert peg, and tighten up. 
No loose parts to lose, and easily transported. 


BURTON’S ADJUSTABLE TUBULAR 
STEEL BEAM PROPS 
are provided, as illustrated, with a braced head for sup- 
porting temporary shuttering to R.S.J. casings and reinforced 
concrete beams, &c. 





Size HEIGHT Approx. 


Weight each 
No. Fully Closed Fully Extended in Lbs. 


5 ft. 7 in. 9 ft. 10 in. 50 
q 6 ft. 7 in. 10 ft. 10 in. 54 
x? ' 8 ft. 24 in. 12 ft. 5} in. 58 ru? 
— : it fe. O in. 16 ft. O in. 72 BEAM PROP 











Head Fitments to suit any Special Job, designed 
for use with BURTON’S PROPS. 


Burton's Patent Solid Dropforged Steel Scaffolding Fittings 
THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 


London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.! 
Telephone: Abbey 6483/4 Telegrams : Dubelgrip, Sowest, London 
A 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for smai! diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL L'°. 


SECOND AVENUE CHATHAM KENT 
Telephone : Chatham 45580 Telegrams and Cables : Cembelgi, Chatham 
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PRESTRESSED PLIABLE STEEL TUBES 


Designed, Patented, and Manufactured by 


UNI-TUBES I°” 


(KOPEX PROCESS) 


AAA; 
AY! Laeses 


BeeeSbege, 
ewe 
2.3 Sas 


SSPESTt tees. 


ae 
VN See 


E 


SS 
, a 
. External ribs "4 Bebe T TTT ynn® 
. Smooth bore 
- Easily bent by hand 
. Stays put 
. Extremely light 
weight 
. Ne distortion of bore 
. No frayed or loose 
ends 


As approved and supplied for the 
Lee-McCall, Freyssinet, and Gifford-Udall systems. 


Labour saving . . . easy to install. . . outer corrugation gives a perfect bend to the surrounding concrete the inside 
of the tube is smooth to facilitate the passage of bars or cables and allows free flow of grout. These are some of the advan- 
tages of the new Uni-Tube which make it the ideal and economical method of forming cable-ducts, with unskilled labour and 
without any special apparatus, for the most intricate prestressed concrete design. it is supplied in 4”, #”, #”, 1”, 14", 14" and 
2” diameters (or larger sizes if required up to 8” diameter) and in lengths as required. These pliable steel tubes can also 
be used for the formation of ducts in permanent concrete installations. Coupling covers for use with this tubing for McAlloy 
bars also supplied. 


HEAD OFFICE: 9 SOUTH MOLTON STREET, LONDON, W.!. Telephone: Mayfair 7015 
WORKS: ALPHA STREET, SLOUGH. Telephone: Slough 24606 
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Every Job is better equipped with 
ACE MIDGETS 


Hua Olas late @cleleMulelarela handling system 
oo 


On i, 2 


THE ACE MIDGET WINCH & SCAFFOLD JIB... 


This ACE unit has an unbeatable performance on all three gears, and 
has a hundred and one uses on site. Winch has finger-light single lever 
control with overwind preventer. Its low weight and its detachable 
winch ensure easy handling and rapid installation. 

The Scaffold Jib has an adjustable radius up to 5 ft. and incorporates ACE 
Limit knockout. Petrol or electric drive. Winch supplied with or 
without Scaffold Jib. 

Direct Lift up to 3 cwt.—2 Fall Rig up to 5 cwt. Send for descriptive 
leaflet and details of our Brick and Mortar System. 


use Be Cc E hoists 


ACE MACHINERY LIMITED, PORDEN ROAD, BRIXTON, LONDON, S.W.2 
Telephone : BRixton 3293 (9 lines), and at Brentford. 
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This one-inch head pneumatic im- 
mersion vibrator will solve all 
problems in obtaining efficient 
vibration for thin concrete mem- 

bers and for concrete which 
is congested with reinforce- 
ment or prestressing wire. 
Its frequency is 12,000 r.p.m. 
if required, the one-inch head 
can be interchanged with 
l}-in. and 2}-in. diameter 
heads. Send to-day for 
details of the new Type 
AS 30 model, which weighs 


NEEDLE “ee *:= 
VIBRATOR 


with one-inch 
diameter head 
for concrete 
which is congested 
with reinforcement 


or prestressing wire 


COMPACTORS ENGINEERING LTD. \ 


65 EFFRA ROAD, LONDON, S.W.2 
TELEPHONE : BRIXTON 4031-3 
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: W*s have 4 range af he mo 4 up-to-date 
piling plants i country capable of 
handling} reinfgqgam or trete piles up to 
95 ft. in fengt : ins in weight. To 
drive the pi hammers are used 
of whichi the: 4) tons. 


driven in eve 4 


a 


ai ee 


Te V7 ARS ak 


PETER LIND & CO LTD 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.! 


TELEPHONE ABBEY 736! 
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CANADA STORES, LIVERPOOL 


by courtesy of the Bootle Cold Storage Co. Ltd 


Architects : Messrs. Montagu Evans and Son. 


FRANKIPILES 


THE FRANK! COMPRESSED PILE COMPANY LIMITED 


39 VICTORIA STREET LONDON S.W.1 
Telephone : Abbey 6006-9 ~ Telegrams : Frankipile, Sowest London 





And in AUSTRALASIA ~ B. W.INDIES * RHODESIA ~ S. AFRICA 


FRANKI (Driven) Piles 
FORUM (Bored) Piles 
MIGA (Jacked) Piles 
R. C. Foundations 


ND WE HOLD THE JOB UP 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


First-Class Washed graded Our products include Washed 
concrete aggregates, and shingles Sharp Sand, all sizes of shingles, 
for road dressing, coupled with from 3/16" up to 2’, either 
efhcient delivery, are at the crushed or natural. 
service of contractors and 


Municipal Authorities in Lon- 


don, Berks, Bucks, Herts, and Special Specifications made to 
Middlesex Areas. order. 


STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone: Abbey 3456. 
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Horizontal tube inserted in Going up. The next Half-turn plate, tighten Méillframes of special 
Millframe Coupler. Half- Millframe slides quickly bolt. Millframes are light-gauge steel tube 
turn the spring steel plate, into position on verticals then secured to ive give high speed erec- 
tighten it—it’s fast ! of the H- FRAME below. standard lift height of 6’. tion and dismantling. 


MILLS SCAFFOLD CO. LTD. 


(A Subsidiary of Guest, Keen and Nettlefolds, Ltd. 
Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. (RiVerside 5026/9) 


Agents and Depots: BELFAST - BIRMINGHAM + BOURNEMOUTH + BRIGHTON + BRISTOL + CANTERBURY + CARDIFF 
COVENTRY * CROYDON + DUBLIN + GLASGOW + HULL + ILFORD + LIVERPOOL + LOWESTOFT - MANCHESTER 
NEWCASTLE » NORWICH - PLYMOUTH + PORTSMOUTH - READING + SHIPLEY + SOUTHAMPTON - SWANSEA + YARMOUTH 
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REINFORCED 
CONCRETE 
CONSTRUCTION 


HEAVY REINFORCED 
CONCRETE RETAINING WALL IN 
COURSE OF CONSTRUCTION 


NITED KINGDOM CONSTRUCTION 
ENGINEERING: COMPANY LTD.. 


Civit Ce, ee, CONTRACTORS 
VAL KIRKBY ND T Al 


HAMMONT R 4 . ESTATE LIVERPOOL 
ne 
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~ HL F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 





’ 


The **‘ CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. ecco" edicts 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-0. Cables: CAPLINKO, LONDON 











Reinforced Concrete Cast Stone ] 


DESIGN AND CONSTRUCTION 


Floors Granolithic Pavings 
IN SITU AND PRECAST ; 


Staircases Duromit Pavings 


(In association with the Kleine Co. Ltd.) 


STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON EDINBURGH 
105 Baker Street, W.1. 46 Duff Street. 


Telephone : Welbeck 2525/6. Telephone : Edinburgh 61506. 


BIRMINGHAM MANCHESTER 


Northcote Road, Stechford. Ashton Road, Bredbury, Stockport. 
Telephone : Stechford 3631/2. Telephone : Woodley 2677/8. 
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REINFORCED CONCRETE BRIDGE CONSTRUCTED FOR GREEK 
GOVERNMENT AS PART OF IRRIGATION OF THE PLAINS OF THESSALY 








BUILDING AND 
CIVIL ENGINEERING 
CONTRACTORS 


SHEFFIELD || - TEL. 50016 
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CHERRY ORCHARD FEVER HOSPITAL— 
CLONDALKIN. Architect: Alan Hope Esq., B.Arch. 
A.R.1.B.A., AM.T.P1., 50 Merrion Square, Dublin, 
Eire. Contractors: Murphy Bros. (Dublin) Lid., 
Castlewood Avenue, Dublin, Eire. ‘*Sealantone”’ 
Liquid Colours for Cement incorporated in external 
renderings of this hospital. Various Colours used. 


SEALANTONE LIQUID COLOURS 

Combine scientifically with cement for colouring 
cement renderings or concrete floors. In many 
colours permanent and dustproof, actually improving 
the strength and general characteristics of all cement 
renderings, concrete floors, etc 


SEALANTEX LIQUID STONE COMPOUND 
Revolutionary stone-like compound, in any colour 
for stone, asbestos, new or old concrete, brick- 
work, etc., externally or internally 


SEALOCRETE LIQUID STAIN 

Imparts pleasant colourful effe. ts to asbestos, brick- 
work, concrete, stonework, etc., maintaining and 
protecting th: texture 


SEALOCRETE TEXTURED CEMENT PAINT 
Needs only the addition of water for mixing. Applied 
to cement renderings, concrete, brickwork, etc., 


forms hard, durable coating with resistance to water 
penetration. Pastel shades 


USED ALi OVER THE WORLD 


SEALOCRETE PRODUCTS LIMITED 
ATLANTIC WORKS, HYTHE RD., LONDON N.W.1O 
Telephone ;: LADbroke 0015-6-7 
Grams and Cables: Sealocrete, Wesphone, London 


B.LF. BIRMINGHAM * STAND B.614 


Save money with 


SUPER-QUALITY 
STEEL 
FORMW ORK-TIES 








FORMWORK 4 
TIE ? 


FORMWORK 
LOOP 


The fastest and 
simplest method 
of rigidly tying-in 
Wall Formwork 


(WHETHER OF STEEL 
OR TIMBER) 











Send now for full details to ACROW (ENGINEERS) LTD | 
South Wharf, Paddington, London, W.2. AMB 3456 (20 lines) 


. Bristol 24595 
Bridgeton 104! 


22-24, City Road, Bristol, 2 

130, Coventry Drive, Glasgow, Et 
Lupton Street, Hunslet, Leeds, |! Leeds 76514 
14, Park Place, Manchester, 4 . . . Deansgate 7054 
Cari Street, Walsall, Staffs. . . . . « Walsall 6085 
78, Duncrue Street, Belfast . Belfast 4521! 
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1000-ft. Prestressed Con- 
crete Culvert for the Lee 
Conservancy Catchment 
Board. Engineer: Marshal? 
Nixon, M.B.£.,7.D.,8.Sc., 
A.M.1.C.E..A.M.1.Mech.£. 


“MACALLOY” BARS FOR USE WITH 
LEE-McCALL SYSTEM OF PRESTRESSED 
CONCRETE. 


Working Stress of 95,000 p.s.i. An economical and 
effective system of prestressing concrete, using 
high-tensile alloy steel in bar form. The steel is 
provided with positive end-anchorage and does not 
rely upon bond to transmit the stresses to the 
concrete. 


“MATOBAR” WELDED FABRIC 
REINFORCEMENT. 


To B.S. 1221-1945, Part A. Working Stress of 
27,000 p.s.i. Economical for all types of concrete 
construction. Hard drawn, high-tensile steel wire 
mesh, electrically welded at every intersection. 


“ISTEG” STEEL REINFORCEMENT 
(MANUFACTURED UNDER LICENCE). 


Twin Twisted Bars to B.S. 785-1938 and B.S. | 144- 
1943. Working Stress of 27,000 p.s.i. Steel bars 
with a combination of twist and cold working, 
giving 50% improvement in tensile stress; 30% 
less weight of steel. Improved bond. Hooks and 
overlengths eliminated. 





INCREASED WORKING 


STRESSES. REINFORCEMENT BY 


The stress of 27,000 p.s.i. complies 


with C.P. 114, but in certain circum- 
stances these stresses may be in- pA ¢ Cc A L L I 
creased to 30,000 p.s.i. if due care is 
taken in the design. 
McCALL AND COMPANY (SHEFFIELD) LIMITEO 











P.O. BOX 41 - TEMPLEBOROUGH - SHEFFIELD AND AT LONDON 
Tel.: Rotherham 2076 (5 lines) Tel.: Sloane 0428 


SRB 47 
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it is cheaper to use your own 
concrete testing equipment. . . 


‘MILBANK - WELLS” 
HYDRAULIC PRESS 
AND CUBE MOULDS 


will enable you to do testing on the site— 
with equipment that is easily handled—for a 
capital outlay of less than £100 for 4-in. 
cubes, and for less than £200 for 6-in. cubes. 
Press and Moulds comply with B.S. 1/881. 
For full details, send to : 


MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION Manufactured for us by Horner & Wells, Ltd., Engineers, 
RIVER HOUSE, EARLS COLNE, ESSEX. "Phone: 410 Chelmsford, Essex. 


CRU RN GIST EES 


SPECIALISTS 


er 
a" 





























—_—_ 


e Linings and Renderings 


We invite in ’ d in any part 
Id struc 
r new or ° 


of the country: CREWE 
HASLINGTON Crewe 2265-6. 


Telephone : —— 


fo 








— 
<n 
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multi-storey continuous-frame structure 


Office Building at Kilburn, London, for the Telephone 
Manager of the North-Western Area of the London 
Telecommunications Region. This five-storey building, 
219 ft. long by 47 ft. wide, is the first multi-storey 
continuous-frame structure embodying prestressed 
beams constructed in this country. Mr. Eric Bedford, 
CV.O., A.R.1.B.A., Chief Architect of the Ministry of 
Works. Mr. G. C. A. Greetham, M.1.Struct.E., Chiel 
Structural Engineer of the Ministry 


RICHARD 

COSTAIN BUILDING & CIVIL ENGINEERING CONTRACTORS 
LIMITED 

HEAD OFFICE: 

DOLPHIN SQUARE, LONDON, S.W.1 VICTORIA 6624 


BRANCHES: BRISTOL + CANTERBURY + NEWCASTLE + PLYMOUTH 
B 
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its KWIKFORM 


REGD. TRADE MARK 


UNIT-FRAME SCAFFOLDING : SUSPENDED FORMWORK . WALL 
FORMWORK ~- FLEXIBLE FORMWORK ~- RISING TRESTLES - SHORES 
AND PROPS ° BUILDERS’ PLANT, ETC. 

For Sale or Hire. 


KWIKFORM LTD. 


WATERLOO ROAD, BIRMINGHAM. 25 ondon Office: 66 VICTORIA ST. 
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Building Construction 


in the 


Middle East 














Workshop 
by 
CONSTRUCTION & CONTRACTING CO (KUWAIT) LTD 


an associate of 


JOHN 
‘HOWARD AND COMPANY 


LIMITED 
Civil Engineering Contractors 
* 13 BUCKINGHAM GATE 
nowakoenco LONDON, S.W.]| wercnis’Ss: 


SOWEST, LONDON (8 lines) 
THE HOWARD GROUP OF COMPANIES OPERATE IN 


AUSTRALIA + GIBRALTAR + KUWAIT + SAUDI ARABIA 
NORTHERN AND SOUTHERN RHODESIA 
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The 
PC3 PUMPCRET 
Mobile 
CONCRETE PUMP 


Specifications : 


Two Sizes P.C.3 P.C.4 


Capacities per hour 
approx... 20-24 cub. yd. 8-10 cub. yd. 
Range : 
Horizontal approx 1,500 feer 1,250 feec 
or Vertical approx. 135 feet 125 feet 


Pipeline . . . 6” id 4)" id 
Power required : 
Electric or Diesel 45 h.p. to 60 h.p. | 25 h.p. to 35 h.p. 


CONCRETE BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete for Hydro Electric Schemes, Tunnels, 
Power Stations, Cooling Towers, Subways, Silos, Canals, Piers, Viaducts, Reservoirs, Bridges, 
Runways, Foundations, Buildings, Pylons, Pipe Spinning and Lamp Columns. 


Pumpable concrete must of necessity be good concrete. 


Pumps and Mixing Plant can be located at the most convenient position within the pumping 
range. 


The continuous output of the Pump at a constant speed governs the working of the whole 
concreting gang. 


All ‘‘ Pumpcret "’ surfaces in contact with concrete are renewable. 
Pump supplied in stationary construction, alternatively fitted with bogie wheels or on pneumatic 


tyres. 
EFFICIENT RECONDITIONING SERVICE 
FOR SALE AND HIRE 


DUMPCRE 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 





4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 Telegrams: Pumpcret, Kens, London 
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Flats in Reinforced Concrete for the London 


County Council at Clarence Avenue, Clapham 
Park, London. 





Wates specialise in reinforced concrete in all its aspects and their wide 
experience is backed by an organisation which can place at the disposal 
of interested Authorities as well as Commercial, Industrial and Public 
Utility Undertakings all the advisory facilities afforded by a fully 
qualified staff of Engineers, Architects and Surveyors. Wates have the 
Skilled labour, the organisation and the production resources to 


undertake the most diverse contracts. 


WATES LIMITED 


Building and Civil Engineering Contractors 


1258/1260 LONDON ROAD, S.W.16. PHONE: POLLARDS 5000 
LONDON : NEW YORK ° DUBLIN 
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THE 


‘JOHN BULL” 
CONCRETE BREAKER 


NEW “BALL.” TYPE. 
INCREASED: 
PENETRATION, RELIABILITY, LIFE. 


REDUCED = 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 











COPPER STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
adyantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone: FAlILsworth 1115/6 
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’ ORESTRESSED CONCRETE 


4 


OVER TAMPA BAY 


16mm SOUND FILM IN OLOUR 


= GERE EE E E bt EE Fetters vs 


To Secretaries and Honorary Secretaries of Engineering 
Associations and Architectural Societies interested in 
prestressed concrete construction. 


800 ft. 16 mm. colour film, with sound commentary, 
prepared for the Preload Company of New York, is 
available on loan from McCalls Macalloy Ltd. 


Shows the construction and placing of the Lee-McCall 
beams for the trestle spans. 
Running time: 20 minutes. 


Also “‘ Leyton Marshes Culvert” 800 ft. with sound com- 
mentary. 
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CONCREAM 


This no z; h and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 





VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been speciaily 
produced for use with a spray gun. it can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


oe PS.” 


Experience has shown that the production ef 
precast and in situ prestressed concrete needs 
and Jiat. < 


A 





pound for this class of work. 


“S.A.” 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854. Telegrams : “* Columba, Leeds, 3." 
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This photograph illustrates 
the first portion of Kellog 
House, Chandos Street, 
London, W.1. The rein- 


forced concrete frame was 


{VLUOULIOUVEEEO00OWOUOAA SudT4i42U 0811044} 


carried out in our patent 
FRAMEWELD system. 


ARCHITECTS: 
Lionel H. Fewster & Partners 


CONTRACTORS: 
Leighton (Contractors) Ltd. 


RAMEWEL 


Trade Mark Patent No. 589066 


is a real TIME and MONEY saver 


A copy of the FRAMEWELD hand- 
book describing the system will be 
sent on application. 


REINFORCEMENT SPECIALISTS 


WOOD LANE - LONDON W.12. Tel: SHEpherds Bush 2020 
BUTE STREET, CARDIFF. Tel: Cardijf 28786 - TREORCHY, GLAMORGAN. Tel: Pentre 238! 


5312/)R29 
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Concrete is versatile. It can be used to give beauty and 


dignity to buildings of the most utilitarian kind. By its very 
nature, it can be moulded to produce structures 

having maximum floor areas with minimum 

obstructions. These qualities, dependent on the cement 
which forms its base, have made concrete a 


symbol of economy 


This symbol identifies the products of THE CEMENT MARKETING COMPANY LTD. 
selling organisation of The Associated Portland Cement Manufacturers Ltd 

The British Portland Cement Manufacturers Ltd. Alpha Cement Limited. 

Portland House, Tothill Street, London, 8.W.1. 

Suppliers of Blue Circle Portland Cement, “ Ferrocrete”’, “ 417°’ Cement, Sulphate 
Resisting Cement, “* Snowcem” Cement Paint, Hydralime, etc. 





BRITISH CEMENT I$ THE CHEAPEST IN THE WORLD 
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To engineers and architects concerned with the rational design 
of foundations by the methods of soil mechanics, cementation offers 
a unique and economic means of improving the physical and mech- 
anical properties of soils which enables increased intensity of 
loading to be sustained with safety. 


In addition to its uses in the design of new foundations, cementa- 
tion can be applied to existing works where insufficient exploration 
of the subsoil or other conditions have led to unexpected settlement 
of the structure. 





BORED sos 


Cast in situ piles can be put down to great depth, with a mini- 
mum of headroom and very little vibration, with designed bearing 
capacity. 


Our wide experience is at your disposal. 


COMPANY LIMITED 


BENTLEY WORKS DONCASTER Tel.: DON 54177-8-9 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
ae based on systematic diagnosis of 
defects. 


7). WHITLEY MORAN « CO. LTD. 


Ve, Lk Specialists in the Repair of Engineering Structures 
e10). ig = 5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 











PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


Pre CONCRETE ‘salir 


EVERY BARREL 

= Ole ID CARRIES WITH IT 
° FORTY YEARS’ 
EXPERIENCE OF 

MANUFACTURE. 


NONE OTHER i8 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE Co. 


Phene 22480 LEEDS, 10 ‘Grams: “Grease.” 
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use the A. 5. 
SERVICE 


for concrete work 














SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


ADJUSTABLE CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


for bracing with scaffold tube and locking the pans together, eliminating nuts and bolts in 
shuttering. Tremendous saving in erecting and striking costs 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 
A. B. MOULD & CONSTRUCTION CO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone : Thornton Heath 4947. Telegrams: Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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REINFORCED 
CONCRETE 


Prestressed Bridge at Dorchester for Dorset C.C. J. J. Leeming, M.I.C.E., County Surveyor. 


A. G. MANSELL « CO. LTD 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


70 VICTORIA STREET, LONDON, S.W.!. Telephone: TATE GALLERY 0088 








CONCRETE 





REINFORCEMENT 


We carry large stocks 
of M.S. and High Tensile 
Steel, which can be 
supplied cut to lengths, 
hooked and bent in ac- 
cordance with schedules, 
or in random stock 
lengths, from our Stock- 
holding Department. 


We specialise in Large 
projects, for which our 
Designers are always at 
your service 


FOR ALL CONSTRUCTION PURPOSES 








SOMMERFELDS LTD. 


WELLINGTON * SHROPSHIRE ° Tel.: Well. 1000 
LONDON OFFICE: 167 VICTORIA ST. ° TELEPHONE: VICTORIA 1000 
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The most comprehensive range 
of Allam internal vibrators in- 
cludes petrol, electric and pneu- 
matic types with frequencies up 
to 11,500 r.p.m., and all offered 
with three sizes of interchange- 
able vibrating units to suit very 
harsh dry concrete mixes, vari- 
ous cross-sections, and spacing 
of reinforcement. 


External vibrators are 
offered in five sizes to 
suit the size and shape 
of the member to be 
concreted. They are 
used as complementary 
to internal vibrators, or 
where the section and 
reinforcement exclude 
the entry of internal 


Details of these and other 
vibrators. 


items of contractors’ plant 
sent on request. 


i ew a oe ee a? BP 


LONDON: 45 Great Peter Street, S.W.!. - Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, 6.5. Te/.: South 0/86. Werks: Southend-on-Sea. Tel.: Eastwood 55243 
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GLASCRETE for SHELL ROOFS 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 





Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 


the roof slab. Factory, London. Architects: Messrs. Clifford Tee & Gale. 


Se le a J. A. KING & Co. Lto., 


(S lines) 181, QUEEN VICTORIA ST., LONDON, E.C.4 





i 


BLOCKS 


TRIANCO 

N° K 2 Type 

LOCK MAKING MACHINE Ms 
Power Operated ' 


fama 
yY A ai 


This machine is specifically designed for Full specification will be sent on application 
the mass production of SOLID LOCKS Midland Associated , & Lic . 
and is capable of producing 300 blocks PARKFIELD CONCRETE PRODUCTS CO., LTD., 
per hour, which are jolted, compressed St. Peter’s Road, NETHERTON. 
and extruded automatically. Fitments "Phone: Dudley 4315. 
are also available for the manufacture of 
hollow blocks. 
a 

TRIANCO LIMITED 

IMBER COURT, EAST MOLESEY, SURREY 


Telephone: EMBerbrook 3300 BLOCK-MAKING MACHINES 
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STEELCONCRETE DESIGN 
& CONSTRUCTION CO. 


Incorporated Structural Engineers 


We invite enquiries for the Design and 
Supply of all types of Reinforcement for 
Concrete Structures. Specialising in 
Foundation Work, Retaining alls, 
Structural Reparations, Prestressed and 
ordinary Reinforced Structures. 


81 THURLESTONE ROAD, LONDON, S.E.27 
Telephone : Gipsy Hill 2451 









































REINFORCEMENI! 

















CHESTERFIELD @ woRKSoP r 
e. INCOLN 
BAKEWELL / “~ 
NEWARK 


a 
NOTTINGH aia a. 


va 


GRANTHAM 


MELTON 
@ LOUGHBOROUGH 





Trent Gravels 


10,000 tons per week 
Washed & Crushed |} in. to 4 in. 


We are the leading suppliers of high-class concrete 

regates in the area shown above. Prompt 

deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone: Beeston 54255. 














“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send « postcard to: 


CONCRETE PUBLICATIONS, Led. 
14 Dartmouth St. London, S.W.! 


Cc 
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‘STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding }-inch up 
to 1}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 
@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L'? 


DE BURGH RD., S$. WIMBLEDON, S.W.19 
Phone: Liberty 2446 
CMe GER Te, 
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STONE COVERING Walia 


WHAT IT IS - AND HOW TO APPLY IT 


You will find this booklet very useful. 


It describes the complete range of Stic B 
STONE COVERING—Fine Stipple 


Products, their application and use by the 


Architect and Builder. Included also is 
a comprehensive report by the Building 
Research Station on the conditions under 
which our products were tested, and the 
impressive results that were achieved. 
Please write to our London office, when a 


STONE COVERING—Coarse Stipple copy will be sent you by return. 


STIC B PAINT SALES LTD. 


47 WHITEHALL, LONDON, S.W.! 
Telephone : WHitehall 9958/9 
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Christiani & Nielsen Ltd. 


CIVIL ENGINEERING CONTRACTORS 


Contractors for the New Northam Bridge 
for Southampton Corporation 
* 
Borough Engineer and Surveyor: F. L. Woowprince, Esq., M.I-C.E., M.l.MUN.E. 


Consulting Engineers: Messrs. Renpet, PALMER & TRiTTON, 
125 Victoria Street, London, $.W.1 














Placing 85 ft. long prestressed concrete beam, weighing approximately 38 tons 





* 
ROMNEY HOUSE, TUFTON STREET, WESTMINSTER 


LONDON S.W.| 
Tel. : ABBey 6614/7 Tel. Address: RECONCRET SOWEST 
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Candy Filter House for South-West Suburban Water Company. 
Mr. H. Austin Palmer, Engineer. 


THE BEST WAY to illustrate CONCRETE 


is by HALF-TONE BLOCKS 
OF THE HIGHEST QUALITY 


Complete Service of 
ENGRAVING, TYPESETTING, 
PHOTOGRAPHY, 
ELECTROTYPING and STEREO- 
TYPING and ARTISTS’ WORK 





| THE STRAND ENGRAVING COMPANY LIMITED 
8 & g ESSEX STREET, STRAND, W.C.2 
Telephone: Temple Bar 6311. Engravers to ‘‘Concrete.”” 
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; TOUGHNESS 


DURABILITY 


MANAGEABILITY 


— tse he BEST—ites essential 
S15 
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SISALKRAFT Reinforced Waterproof Building 
Paper, being of 6-ply construction and doubly 
reinforced by two crossed layers of Sisal fibres, 
will withstand the roughest handling. The fibres 
are totally enclosed by two layers of bitumen, 
which in turn are faced with tough Kraft paper. 
That is why SISALKRAFT’S resistance to bursting, 
tearing and cracking during handling represents 
the greatest economy in applied cost. 


The widespread use of SISALKRAFT for curing 
concrete and as a concrete underlay in road con- 
struction by Municipal and County Authorities and 
leading Public Works Contractors is a worthy 
tribute to its quality and durability. A cheap and 
inefficient paper is a bad investment. SISALKRAFT 
endures under the worst conditions, offering the 
best possible protection because of its ingenious 
reinforcement and robust make-up. 


Although SISALKRAFT is tough it is easily handled, 
thus it can be quickly transported and applied, at 
the same time reducing the cost for laying. For 
curing concrete SISALKRAFT can be obtained in 
the form of blankets of varying sizes according to 
requirements. There is no better method of 
curing and, due to the added strength built into 
the blankets during fabrication, a sufficient number 
of uses can be obtained to ensure economy. 





TRADE MARE 


NOW AVAILABLE FROM STOCK 





Sole Distributors for British Sisalkraft Led. 


).H.SANKEY & SON. 


ALDWYCH HOUSE, 


’ + HOLborn 6949 
ALDWYCH, LONDON, w.c.2. Phone: 
‘Grams: Brickwork, Estrand. London 
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~ 

The combination of EVODE ~~ 
Insulating Paste and EVODE ™~ 
Black 505 has proved ideal for the 
internal surface protection of cooling 
towers, and leading consultants are " 
now adopting this specification .. . “A 
brush coat with EVODE Insulating Pastel ~ EVEN DIRECT TO 
at the rate of }-? lb. per yard super, followed 
by a coat by brush or spray, of EVODE Black GREEN CONCRETE 
595 at the rate of 1 gallon to every 40 yards super.” ~ 

his treatment has these supreme advantages — 
it can be applied to green concrete, 1.e. 
without having to wait at least 28 days before it 
matures, and to moist surfaces. 


EVOUE Wacks are all lowe Asphallc Bulumunous Paw 


that give better protection . . . the complete range 
includes :— 


505 General purpose coating for iron, concrete, 
brickwork, glass, etc. Well suited for brushing, 
dipping and spraying. 

505S Heavily bodied bituminous paint for use under 
extreme conditions of corrosion, particularly suitable 
for structural steelwork, etc., corrugated iron sheeting. 
A.I.D. and M.O.S. approved. 

505D For the inside protection of drinking 

water containers of iron and concrete. Quick drying, 
tasteless and odourless when dry. M.O.W. approved. 
505H Thoroughly heatproof (dry heat up 

to 450°F.) for chimney stacks, etc. Hot 

water resisting. For the inside and out- 

side protection of hot water tanks. 

505W As 505 but suitable for dew-moist 

surfaces. 

505SW As 505S but suitable for dew- 

moist surfaces. 

505Ch Chassis Black. Rapid drying 

solution for application by spray or brush 

to all motor chassis. 


PRODUCT 


EVODE LTD- GLOVER STREET - -— 
/ 


Tel: 1590/1/2 Grams: Evode, Stafford. LONDON OFFICE: 1 Victoria Sit. S.W.1. Tel: Abbey 4622/3 
/ 


/ 
/ 
/ 
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NORTH LIGHT 
SHELL ROOF, 
LANCS. 


Architect : 
G. Alan Burnett, 
A.R.1.B.A. 


FOR 
DESIGN AND CONSTRUCTION 








Head Office : 
NETHERFIELD, BERKHAMSTED, HERTS. 
Telephone: Berkhamsted 1128-30 





Branches : LONDON, BIRMINGHAM, MANCHESTER, LEEDS, DURHAM, EDINBURGH, CARDIFF 
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FLOORFORMS ON FLOORCENTRES 






























































WALLFORMS AND FERROFORMS AND 
COLUMN CLAMPS COLUMN CLAMPS 








All enquiries to :— 
ACROW (Engineers) LTD., SOUTH WHARF, PADDINGTON, LONDON, W.2 ; or to Branch Offices 
Ambassador 3456 (20 lines) 





| Mh 


JO WYNN BCL fF fF Ff } Rie 
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WALLFORMS ON FLOORCENTRES 





LONGFORMS ON FLOORCENTRES 


LONGFORMS FOR BARREL VAULT ROOFS 











— 
ia 
PERROFORMS AND SCAFFOLD TUBE LONGFORMS CANTILEVER WALLFORMS 
—_. 
FERROFORMS AND BEAM CLAMPS LONGFORMS ANDO BEAM CLAMPS 
3 = eis - eo * 
co + - 
¥ * eo], 
2 ae a = 


22-24, City Road, BRISTOL, 2 


Carl Street, WALSALL, Staffs. 


Phone: Bristol 24595 @ 130, Coventry Drive, GLASGOW, E.! 
Lupton Street, Hunslet, LEEDS, 10 Phone: Leeds 76514 @ 14, Park Place, MANCHESTER, 4 
Phone: Walsall 6085 @ 78, Duncrue Street, BELFAST 
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Phone: Bridgeton 104! 
Phone: Deansgate 7054 
Phone: Belfast 452/11 








for all forms of 


PRECAST 
CONCRETE 




















We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements. 


H.B. CONCRETE CO. LTD. 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092 
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No. 2 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 
SEA WATER 
Prestressed Concrete | s70RAGE TANKS 


HARTLEPOOL 
provides storage for Spenser : 


MINISTRY OF MATERIALS FOR—THeE Sreer- 
Ley Maonestre Co. Ltp., HARTLEPOOL 


4,000,000 gallons of water yo dmg M : C.E., Chief Engineer, 


Research and Development, STEETLEY 
Maonesite Co. Lrp 


Contractors also responsible fur design 
Costams-Joun Brown Lrtp., LOonpon, 
S.W.1. 





[ 4 
: 
; 

ay 
| 
| 

rq 


Ever since prestressed concrete construction was 
first used in this country, designers, architects and 
civil engineers have specified ‘““Wire by Johnsons”. 
The reason is quality built up on early experi- 
mental work with those specialist designers who 
studied and worked in the Continental develop- 


ment of this new building technique. 


Johnsons have a long record of “Firsts” including 
indented wire for greater bond and coils of 8 ft. 


diameter, from which the wire pays out straight. 


wire was essential— 


Yohnsons of course! 


Richard Johnson & Nephew Ltd., Manchester, 1! 
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| 
| WATERTIGHT 
LININGS 


LININGS 
FOR 


FOR 
TUNNELS, 


RESERVOIRS, 
SEWERS, 


SWIMMING 
TANKS. 


BATHS, ETC. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


CUNITE 


CONSTRUCTION CO: LTD 


WESTERN HOUSE, HITCHIN, HERTS. 





WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


Sand and Ballast Specialists, 
DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 


Telephone : Paddingtom 2624 (3 lines). MEMBERS OF B.S. & A.T.A. 


BARS in sizes from ¥% in. to & in. Mild 
Steel 28/33 T.T. cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com- 
petitive prices. 























Send your inquiries to 


PASHLEY & TRICKETT - LTD. 


STOKE STREET, SHEFFIELD, 9. Telephone: 41136-7. Telegrams: “‘ PET’ SHEFFIELD, 9. 
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Power een 
BAR — aa 


BENDING |2=aEE 


MACHINE 


FOR SALE OR HIRE 


For all bends required in 

reinforcing bars, users of 

this machine acclaim it as the 

fastest and most reliable. ; ' ; : 
Robustly designed to with- For full details and price, write to: 

stand continuous heavy duty, ACROW (ENGINEERS) LTD 
it bends single bars up to 2 in. South Wharf, Paddington, London, W.2 Ambassador 3456 
diameter or a group of bars 22-24, City Road, Bristol,2. . . Bristol 24595 
of a combined cross-sectional 130, Coventry Drive, Glasgow, E.! . Bridgeton 104! 
area of up to 3 sq. in. Lupton Street, Hunslet, Leeds, 10 . Leeds 76514 
The machine is available with 14, Park Place, Manchester,4  . . Deansgate 7054 
electric motor, petrol engine Cari Street, Walsall, Staffs. . . Walsall 6085 
or diesel engine, as required. 78, Duncrue Street, Belfast . . + Belfast 4521! 
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APRIL, 1054. 


When Rawlties were first produced, Concrete users were quick 
to see the very solid advantages of this remarkable new device. 
With both steel and timber shuttering, Rawlties make erection 
and striking far speedier, far easier, and far more economical. 
Here are a few of the many satisfied users of Rawlties, Rawloops 
and Rawlhangers. 


E. B. BADGER & SONS (Great Britain) LTD - RICHARD BAILLIE & SONS 
LTD - W. E. CHIVERS & SONS LTD -« CUSTODIS (/922) LTD - J. L. EVE 
CONSTRUCTION CO. LTD - F. C. CONSTRUCTION CO. LTD - FOUNDA- 
TION (Plant) LTD - GILBERT-ASH LTD - HOLLOWAY BROTHERS (London) 
LTD - WILSON LOVATT & SONS LTD - SIR ALFRED McALPINE & SON 
LTD - SIR ROBERT McALPINE & SONS LTD - MARPLES, RIDGWAY 
& PARTNERS LTD . MILLS SCAFFOLD CO. LTD - F. G. MINTER LTD 
TAYLOR WOODROW CONSTRUCTION LTD - TROLLOPE & COLLS LTD 


Write for Technical Publication No. R1401 which gives full details of 
the new way to speedier and more economical concrete construction. 


B43 


THE RAWLPLUG COMPANY LTD~ LONDON: S.W.7 
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CONCRETE AND CONSTRUCTIONAL 


ENGINEERING 





SHIPPING TERMINAL AT ESQUIVEL HARBOUR, JAMAICA 


Consultants : 


Aluminium Laboratories Led., 
Montreal 


Designing Engineers : 
Frederick Snare Corporation, 
New York 


Jetty. Transit 
shed constructed for 
Alumina Jamaica 
Ltd., in connection 
with Bauxite and 
Alumina De- 


velopment 


Pas a 


nition by 





Contractors for: 
POWER STATIONS 


DOCK AND HARBOUR 
WORKS 


REINFORCED 
WORKS 


TUNNELLING IN FREE AND 
COMPRESSED AIR 


EARTHWORKS 
RAILWAYS 

MAIN DRAINAGE 
ROADS 


INDUSTRIAL 
ETC. 


CONCRETE 


BUILDINGS, 





MARPLES, 
RIDGWAY & PARTNERS 


‘ 


CIVIL ENGINEERING CONTRACTORS 


2, LYGON PLACE, GROSVENOR GARDENS, 
LONDON, S.W.! 


Telephone : 
SLOane 078. 


Telegrams : 
Maripar, Sowest, London 














CONCRETE AND CONSTRUCTIONAL ENGINEERING APRIL, 1954. 


SEA DEFENCE 


* Expamet ” Concrete Banking, South Sandilands 
Pullover, Sutton-on-Sea; for the Lincolnshire 
River Board. Constructed to the design of Mr. 
F. H. Tomes, M.Inst.C.E., M.Inst.W.E. Con- 
tractors: Lehane, Mackenzie & Shand Ltd. 


cou Expanded Metal 


Expamet Expanded | 


Flattened Expamet 


Safe-mesh Expamet 
BB Lathing 
Exmet + Ribmet 


Burwood House, Caxton Street, London, S.W.!. Tel. ABBey 3933 
Stranton Works, West Hartlepool. Tel. Hartlepools 2194 


Steel and ‘cpamet | THE EXPANDED METAL COMPANY LTD. 





Super-Ribmet 
XPM Welded rari | Also at ; ABERDEEN - BELFAST - BIRMINGHAM - CAMBRIDGE + CARDIFF 
. DUBLIN: EXETER: GLASGOW~ LEEDS: MANCHESTER 
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ANOTHER 


ANGLIAN 


PRESTRESSED PRODUCT 


Prestressed concrete beams in use on the 
partly-completed road-over-rail bridge on 
the Great North Road at Stamford. This 

illustration shows one of several trunk 
\ road bridges at present under con- 
% struction using ‘* ANGLIAN ” 
prestressed beams. 
\ 
PYLONS _ eh te aun 


British Railways, Eastern 
Region. ontractors : 


PILES 
SHEET PILES 


ROAD AND 


RAIL BRIDGES | 


ROOF 
AND 
FLOOR 


BEAMS 


ANGLIAN BUILDING PRODUCTS LTD - LENWADE 15 - NORWICH - Tel. : Gt. Witchingham 291 


D 
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Centractors : Messrs. McCarthy, Cape Town 





A REINFORCED concrete structure with 
Barrel Vault Roof for industrial purposes. This 


photograph shows the light clean dustproof 
interior of the nine-barrel south-light bui!ding 
to house the workshops for the Power Station 
at Zwartkops, South Africa. 

REINFORCEMENT LTD. 
TWISTEEL REINFORCED CONCRETE 


ENGINEERS AND SUPPLIERS OF 
REINFORCING STEELS 





LONDON : 43 Upper Grosvenor Street, W.1. Te/: GROsvenor 8101 & 1216. - BIRMINGHAM: ALMA Streer, 
Smetuwick, 40. Tel: Smethwick 1991 - MANCHESTER: 7 Oxrorp Roap, MANcuesteR, |. Tel: Ardwick 1691 
GLASGOW : 19 St. Vincent Piace, Giascow, C.1. Tel: City 6594 


*Twistre.’ RemrorcemMent & Desicners (Pry) Ltp., Baldwin House, Main Reef Road, Industria, Johannesburg, S. Africa 











CONCRETE 


AND 
CONSTRUCTIONAL ENCINEERING 


INCLUDING PRESTRESSED CONCRETE 

















Volume XLIX, No. 4. LONDON, APRIL, 1954. 


EDITORIAL NOTES 


Professional Competition. 

THE question of the fees of consulting engineers has again been raised in the 
U.S.A. as the result of an advertisement of one of the States inviting tenders 
for engineering services in connection with a new bridge. Fifteen consultants 
submitted tenders which were competitive in the percentage of the cost required 
as a fee. These percentages varied from 3 to 7, and as the laws of this State, 
in common with some other States, require that tenders shall be invited for such 
services, it is likely that the lowest tender will be accepted. The code of ethics 
of the American Society of Civil Engineers says that ‘“ It is unprofessional and 
inconsistent with honorable and dignified bearing for a Member of the American 
Society of Civil Engineers to participate in competitive bidding on a price basis 
to procure a professional engagement.’’ In Great Britain most engineers would 
agree with this clear definition of one desirable aspect of professional conduct, 
and it is doubtful if either the Government or a local authority would be able 
successfully to persuade consulting engineers to take part in a fee-cutting com- 
petition ; rather there would undoubtedly be an immediate agitation for the 
repeal of such a law or by-law. 

In the U.S.A., however, one of the leading engineering journals gives its 
support to the idea of competition amongst consulting engineers on the fees 
that they shall be paid, and recommends that the code of ethics be altered to 
permit this kind of competition. It also declares that an attempt to uphold 
the code is merely tilting at a windmill, but the arguments advanced in favour 
of engineers getting work by a Dutch auction of fees appear to be as lacking 
in reason as some of the wildest phantasies of the hero of the plain of Montiel. 
It is said, for example, that such tenders are made by engineers ‘“ who do not 
know of the unethical stigma, but feel either that it is unjust or not serious enough 
to justify their turning down a job opportunity to avoid it.’’ This is difficult 
phrasing, but it can only mean that some engineers who are members of the 
Society do in fact subscribe to the code of ethics and are therefore fully aware of 
it, but that they are prepared to ignore it, at the expense of the majority of the 
members, when it suits their purpose to do so. In Britain this would be con- 
sidered unscrupulous behaviour, and engineers guilty of it would lose their member- 
ship of a professional society and would thereby be debarred from many engineer- 
ing activities. It would be much more in keeping with professional dignity if 
such advertisements were ignored and the laws repealed. We are told that the 
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absence of competitive tendering “invites men of high moral character to cir- 
cumvent this provision of the code if they are to stay in business, and also offers 
no effective bar to keeping unqualified men from securing the jobs.’’ Here is 
more loose thinking. If a man of high moral character is invited to lose his 
self-respect it is not likely that he will do so, for one cannot at the same time be 
of high moral character and so unscrupulous as to commit an act which is unmoral 
according to a code of ethics that he has undertaken to follow. And surely the 
more the unsatisfactory work done by unqualified men the sooner will the author- 
ities be anxious to repeal such laws and pay a proper fee to have their work well 
done by qualified men, assuming, of course, that the work of an unqualified 
engineer is not likely to be as good as the work of a qualified man. But perhaps 
by “ unqualified ’’ is meant men of low moral character. 

It is said that most of the engineers who submitted tenders were fully qualified 
to perform the work. How does one know who is fully qualified ? Is an engineer 
fully qualified because last year he designed a similar bridge which may fall down 
next year? Is it because he designed a similar bridge twenty years ago and 
which is still standing, but which another engineer might have designed equally 
strong but much cheaper? Assuming that the State is not obliged to accept the 
lowest tender, how does it make its award? Does it have a system in which 
points are given for the experience of the competitor and more points, which are 
the fewer the higher the fee, according to the percentage required by the com- 
petitor ? 

Professional advice and the preparation of drawings mean much more than 
the monetary value of the hours the engineer spends in visiting the site and the 
amount he spends on the wages of detailers and draughtsmen and overhead 
expenses. An engineer’s fee includes payment for experience but above all for 
engineering sense, for the latter is more important than the former. An engineer 
may design many buildings during a long period of years. This is experience, 
but it is not proof that any one of his designs was the best solution of the problem. 
To base an engineer’s qualifications on the number of similar works he has designed 
would often rule out the best engineer for any particular structure, and would 
be a severe handicap to younger men who, however brilliant, might be debarred 
through lack of experience. Indeed by such a system engineers who had experi- 
ence would have a monopoly, and in the case of firms this monopoly would be 
passed on to younger partners on the death of the partners who were experienced 
at the time the law was passed. If we may venture analogies, it may be suggested 
that the dentist who has extracted most teeth is not necessarily the best dentist 
—he may be the worst. And if the State official needed a surgical operation 
it is not likely that he would invite tenders and try to balance experience and 
cost for fear that he ruled out the gifted younger man who was the most likely 
to do it successfully but whose fee was high. If the American States refuse 
to repeal such laws they might well consider the method common in some other 
countries whereby engineers submit drawings and estimates of cost, so that 
the State could select the best and most economical scheme and pay the proper 
fee to the successful competitor. By this means they would not restrict the 
work to engineers who had done similar work in the past or who were willing 
to work for the least remuneration ; also, they might pay a proper fee to the 
consultant and yet get a cheaper structure. 
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Composite Prestressed Beams and In-situ Slabs. 
By ALAN H. MATTOCK, M.Sc., D.I1.C. 


THE composite construction dealt with in the following comprises a prestressed 
precast beam on top of which is cast an in-situ slab, which may be reinforced, so 
that when the slab has hardened the load is carried by the beam and the slab 
acting together. Fig. 1 shows typical applications of the method. 

When designing this kind of construction two distinct cases must be con- 
sidered, namely: (a) The beam supported at intervals while the slab is cast, 
props carrying the weight of the slab until it has hardened. When the props 
are removed the bending moment due to the weight of the slab is resisted by 
the composite construction ; (b) The beam is not propped while the slab is cast 
and the beam alone resists the bending moment due to the weight of the in-situ 
concrete. In both cases a load applied after the slab has hardened will be resisted 
by the composite construction. Generally case (b) will be more expensive than (a). 

A good bond must be ensured between the beam and the slab. In some 
cases mild steel stirrups project from the beam into the slab, or the top of the 
beam may be castellated. The notation is in the following and in Fig. 2: 

€,, €g, €s- The distance from the centroid of the beam to positions 1, 2 and 3. 
“pp Og, & combined section to positions 
I, 2 and 3. 
(8 - » » beam to the centre of gravity 
of the steel. 
Centroid of the beam. Gy,yz. Centroid of the combined section. 
Second moment of area of the beam. J,4,. Second moment of area 


of the composite construction, allowing for the steel 
Area of section of the beam. 


I 
The square of the radius of gyration ( ra 


waa. Weight of the beam. wgz. Weight of the in-situ concrete. 
Wa. Load applied after hardening of the in-situ concrete. 
Maa, Map, Mg. Bending moments due to wa4, waz, and wg respectively 
fiaa, feaa. Stresses in the concrete at 1 and 2 due to wga. 
fia, fran, foar- 4 ews - » I, 2, and 3 due to waz. 
fia, fra, faa- Pe —— ad » I, 2, and 3 due to wg. 
f- and f;. Allowable compressive and tensile stress in the beam. 
f’c. Allowable compressive stress in the in-situ concrete. 
E,, and Eep. Modulus of elasticity of the in-situ and precast concrete. 
Ea 
Eep 
P;. Initial prestressing force. Pj. Prestressing force after losses due 
to creep, etc. 


m. 
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The following is based upon Professor G. Magnel’s method of designing 
prestressed beams.* 





CASE (a).—BEAM PROPPED DURING CASTING OF THE SLAB. 


In Fig. 2, A is the beam and B is the in-situ concrete. (It is assumed that 
Gap lies within the beam so that tensile stresses cannot occur in the slab.) The 
following conditions must be satisfied. 
(1) At the top of the beam : 
(a) If the resultant of the prestressing force is below the core of the beam, 
2 

(« > - ‘) ; then at the time of prestressing and under the action of the prestress 
&: 

and dead load was, the stress must not exceed the permissible tensile stress or 


as - - fess <; , : ote 


(b) After allowing for the reduction of the prestressing force and with loads 
Waa, Wap, Wa, the stress must not exceed the permissible compressive stress, or 


Pifes. 4 , 
"7 (‘ = ‘) + foas + foan + fea <fe - . . (2) 


re 
(c) If the resultant of the prestressing force is within the core of the beam, 
Ve* , 
; then at the time of prestressing the stress must not exceed the 
€2 
permissible compressive stress, or 


P; €g. €« 
AC +) + fos, < fe . (ta) 


(2) At the bottom of the beam: 
(a) At time of prestressing and under the action of the prestress and dead 
load wg,, the stress must not exceed the permissible compressive stress, or 


<2) haa <fe a ee 


Ye 


(b) After allowing for the reduction of the prestressing force and with loads 
Waa, Wap, and Wa, the stress must not exceed the permissible tensile stress, or 
&s.€ . . 
; ) + fiaa + Sian + Sia <ft - - (4) 
(3) At the top of the in-situ concrete and under the action of loads waz 
the stress must not exceed the allowable compressive stress, or 
eas + Sea <Sf'e  - - (5) 
In the foregoing it is assumed that the weight wa4 of the precast beam acts 
at the time of prestressing. If this is not so the terms fiz, and f.,, must be 
omitted from equations (1), (1a) and (3). 
The stresses in the concrete are calculated as follows: 


Ye 


Maa.eé 
(a) Due to waa: fiaa = —+; faa = 


Maa -€s 
I4 : 


I4 


* “ Prestressed Concrete.” By Professor G. Magnel. Concrete Publications, Ltd. 
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Map.-e’, a a) 


Mapr.e’ 
*; foaB = lap 2°42 - ( _ 


(b) Due to wap: fiap = - 
lap 


Mg.e’; : f Mg.e’s (=s aa) 
2 = 3a F 


(c) Due to wg: fig = 
@? fis TAB lap 


Tap 
t's t's 


In (b) and (c) Jaz (e’)*4A +- (e’)2m.dA, where dA is an element of 


. , e's . e's . . . 
area distant e’ from the centroid of the combined section allowing for the steel. 


Calculation of the Properties of the Cross Section. 
Rewriting equation (5), and substituting for f,,, and /,,, 
ad {Map.e’, 4 “| <f'e. 
lar lap : 
lap “ (Map a Me\ 


e's Te } 


Therefore m 


Adding equations (3) and (4), (1 


Substituting for f,\,, and /,,, and transposing, 
Mae’, | Mae’) ey pe 
Tap Shae ape 
lap (Map + Ma) 


ther P; ry, \) 
ey {li + fi) (1 "5 (: 1 <2} 
4le c J 


In equations (6) and (7) the moment M, due to the applied load is known, 
and the moment M4z is due to the weight of the slab whose thickness has generally 
P; . 
been calculated previously. 1 may be assumed to be 0-85, 1. is usually about 
626 


Therefore 


ec aie ls.€ = 
, and a safe limiting value of * - is 2. Thus 


= 


P; 8. c; ' 
(fe + ft) — (1 "> (‘ - + + fr) + (1-0 0-85) +. x) 

= (fe + ft) + O15 X f= 0°775fe + ft. 
las 5 (Mat Mel 


Approximately, therefore, — 2? 
ey ~ \o-775fe + fi 
Calculation of the Prestressing Force and its Eccentricity. 


Pa , - ; 
If e, < ~, then equation (1) is satisfied whatever the values of P; and é,. 
2 


re" 


a ) 
, then = > ( = . This condition is represented by 
€e Pi” (feaa + fi)Ac 


It @&> 
Fig. 3A. 
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2 
: f , , , 
When f. > (foas + foan + fog) and €, < -~, equation (2) is satisfied whatever 
&s 
the values of P; and ¢,. 


r I , 
If e, > —, then : 


es Pi (fe — foaas — fea — fra) Ac 
as the most severe conditions apply during prestressing. This condition is 
represented by Fig. 3B. 


» is omitted in this case 


2 
; r ' : 
When fc < (foas + foan + fog) and es “. equation (2) cannot be satisfied. 


Cs 


&,.€ 
re” I ' 
If é © then ; . This condition is repre- 


es P (foaa + fan + fea — fe)Ac 
sented by Fig. 3c. 


2 
x : 
Ife< 28 equation (3) is satisfied whatever the values of P; and ¢,. 


ey 
€s.€ 
r+ —_ 
re” 


7.2 
°.. then , ; 
+ fiaa) Ac 


(Fig 4.) 


‘ f- haan” eas faa)Ac__ 





-| 


Y 
(Fean*fr)Ac 
(A) 














| ee 
(j 1dA +hanrfia-feAre 


KN NAAAN YS 
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case (i) ¥ tha fesn fea) 


oavieares FOR e,:O 
° uINe® 4 s a 
aT 
LINE®@ | . 
R (F.- a ~Feas-fea)Ac. 
on | 


$= 


As A. (fe Fa Ac 


&'o LINE @) t° 




















” aes ia~ Fe) A. 





CASE (2) fe < Taanfoeo faa) 


LA 


| és 
® 
@ ORDINATES FOR e,-O 
——g ULNE® 1. =! 
ae 
C2 








P (Fear Fe )Ac. 


LINE@ | . =? 
(feda*feaefea- fc) Ac. 


| 
(Fe bai Fiaa JAc. 
LINE@ | 


; a 
Pi (Fiean +fastia- Fi. )Ac 








LINE® t * 
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€,-€y 
2 nyt : 
. . a I r 
In equation (4), ife, > — —, then — < .o 
a | i (faa + Srazn + Sra — ft) Ac 


2 

The condition in (4) in which e, : * will not occur in practice as it denotes 
ey 

zero stress at the bottom of the beam during prestressing. 

All values of P; and e, within the shaded areas on Figs. 3A, 3B, 3C, 4, and § 
will satisfy the equations for which the diagrams are drawn. If lines (1), (2), 
(3), and (4) on Figs. 3A, 3B, 3c, 4, and 5 are drawn on the same sheet, the area 
contained between them will indicate all possible combinations of P; and e, which 
satisfy equations (1) to (4). Combined diagrams for f. > (fog, + feap + fog) and 
fe < (foas + fean + fog) ate shown in Figs. 6A and 68 respectively. 

If the dimensions of the composite construction are such that the centroid 
of the combined section is in the slab, tensile stresses may occur at the top of 
the beam when loads wag and w, are applied. A further condition must therefore 
be imposed that under the prestress and loads wg + wa4 + wag the stress at the 
top of the beam must not exceed the permissible tensile stress, or 


P; 2g € ° ‘ 
j ( = r) Seas + foan + foaa <ft - , . (2a) 


Fig. 5.) 


Om 


2 
. r 
If ft > (ean + foa — feag), and e, < —-, then (2a) would be satisfied whatever 
es 
2 
r 
, (2a) may be rewritten 
2 


the values of P; and e,. But if e, 


ls. lg 
or 
Pi (fe + foaa — Sean — fea) Ac 
This condition is represented by Fig. 7A and all values of P; and e, within the 
shaded area will satisfy equation (2a) when ft > (foap + fog — foaa)- 
The ordinate for e¢, = o will always have a greater negative value than the 
ordinate for ¢, = 0 on line (1), Fig. 3a; therefore line 2A will be the upper limit 


1 
PA 





p 

Ga 
my 7 

y J edb *fea~feoa-FrdAc 


i oe 
/ 


“e LLLLL 
/ 


y =| 
(i. fess feashee) Ac 
(A) 











Fig. 7. 
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for ¢, (Fig. 8a). If, however, fi < (foaz + Soa — feaa), (24) cannot be satisfied 
9,2 2 
when e, > — 


but if e¢,< —, then (2a) may be rewritten 
es 


(Jean + fea — foaa — fr)Ac 
CASE (I) Fi > (feas ache 


P,~ 








i 
At ORDINATES FOR e,:O 
LINE@A I . -| 
ri (Fi, Ey 
rr Ss LINE@ 1 
Pr = ee FA 
LINE@) 4 ” 
R (fisathae* han f)Ac 
4) 


CASE (2) fe < (fees *fea-Feaa) 
pA 


\ ORDINATES FOR e.:O 


LINE @A) 1. 7) 

P (feas*fea-feaa-fe) Ac 
LINE ©) $ 5 f ; 

. (f+ 14a) c 


"ar5 eh ? 
% ri . (Fant fastha-fe)Ac 











/ 




















Fig. 8. 
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in which » is introduced as the final stresses will be greater after the losses of the 
prestressing force. This condition is represented by Fig. 78, and all values of P; 
and ¢, within the shaded area satisfy equation (2a) when ft < (fogz + fea — Soaa)- 
Line (2A) will replace line (1) as the upper limit of ¢, in the combined diagram, 
and, if lines (2A), (3), and (4) are drawn on the same sheet, the area contained 
between them will indicate all the possible combinations of P; and e, which satisfy 
equations (1) to (4). These diagrams are shown in Figs. 8(A) and (B). 


CASE (b).—BEAM NOT PROPPED WHEN SLAB IS CAST. | 
The prestressed beam, spanning between its permanent supports, carries the 

weight of the in-situ concrete and shuttering while the slab is being cast. The 
stresses in the concrete are calculated as follows. 
Maa-e, | 

T4 
Map-e, - 

I4 


Met’, , _ Mae's. (Mes) 
lap hi lap 


(a) Due to waa: fiaa 
(b) Due to wap: fiap = 


(c) Due to we: fia 


With this type of construction G4, will lie within the beam in all practical 
cases. 

Referring to Fig. 2, the following conditions must be satisfied. (1) At the 
top and bottom of the beam: at time of prestressing, and under full load, the 
limiting conditions will be as in equations (1) to (4). (2) At the top of the slab 
the stress due to load wa must not exceed the allowable compressive stress in 
the in-situ concrete, or 

O°! Se 


Calculation of Cross Section. 


I4 B 


Therefore lap (Fm , ; ; . (6a) 


es 


oi wt Mg,.e’; 
Rewriting equation (5a) and substituting for /,,, ( oon? \mn < f'e. 
\ 


€,.€, 


- ) + fiaw + Sia fe + fe and, 


Adding equations (3) and (4), (1 ; 
Ye 


substituting for f\g, and f,,, 


P; 6 Map-e Mg. , 
(1 — ») (: 1° *) 1 Map “a, ey el 


Ae 7" Is lap 


I P; ag -€ e » ; 
4 then (1 na? bene ) + (o.Map 4 Ms), 1 <fe+ hf, and 


ey “le r-* AB 


lap : (o.Map + Mg) 


F P; 2g € 
€y (fe j he) — (I at | <*) 


For an in-situ slab and a precast beam of inverted tee-shape o is approxi- 
mately 2-5 if M, is great compared with Mgyz. The value of o decreases slightly 


(7a) 


130 April, 1954 





COMPOSITE PRESTRESSED BEAMS. 








44444,744444474247 
NCRETE JINSITU CONCRETE ~ 


























Fig. 10. 


as Maz increases in relation to M,. Therefore, by substituting for the denominator 
in. obtaining equation (8), approximately 
lap (2-5Map t Mg) 


> (8a) 


ey Lo7sft+hs 
Calculation of P; and e,. 
As the conditions for the top and bottom of the beam are as before, Figs. 7(A) 
or 7(B) may be drawn and the limits of P; and e, found. 


CALCULATION OF SHEARING STRESSES. 

As the beam is designed so that cracking does not occur under the working 
load, the forces acting on an elemental length dx of the composite construction 
will be as shown in Fig. g, in which N.A. represents the neutral axis of the trans- 
formed combined section. Let /,, be the shearing stress in any horizontal plane 


3 
a having width zq, then fa.2%4.dx = | df .dA. 


a 


il iM .e’ as 
Between positions (1) and (2), df , and between positions (2) and 


AB 

; dM .e’ ome 

(3) 4 m(“ ate ) Cherefore 
lap 


24h 3 dh . aM (2 3 ) 
fer : | am dA 4 fm Sida Vine. ot | e’.dA +4 | ¢-m.da} 
, Zq.AX { gt AB 2 lap dx lap.ta ( 2 J 


a 
Sapl(AP) ap 


and, her 
la B-2a 


(9) 
In equation (9) Suz is the shearing force due to loads resisted by the combined 
section and (Af)4z is the first moment of area about the neutral axis of that 
part of the transformed combined section lying above plane a, that is 


f 3 
if plane a is between positions (1) and (2), (AV)4z = | e’.dA + | orient 
L a 2 


3 
as (2) and (3), (AV) ap | m.e’ .aA. 
a 
If the slab forms part of the web of the composite construction then the 
maximum shearing stress in the slab, calculated by equation (g), must be less 
than the allowable shearing stress for in-situ concrete, or stirrups must be 
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provided to resist the shearing forces. The maximum shearing stress in the beam, 
and the shearing stress at the centroid of the beam when it acts as part of the 
combined section, should be calculated using these equations. The shearing 
stresses at the same points due to the loads when the beam acts alone should 
be calculated by 


(IO) 


where (Af), is the first moment of area about Gy, of that part of the beam above 
plane a, and Sy, is the shearing force due to loads resisted by the beam acting 
alone. The resultant shearing stresses and the direct stresses at these two points 
should be combined and the principal tensile stresses calculated. The maximum 
principal tensile stress must be less than the allowable tensile stress in the beam, 
or stirrups must be provided. 


Bond between the Slab and the Beam. 


If the surfaces of the beam to be bonded to the in-situ concrete are rough and 
clean, the allowable bond stress between the two parts of the composite construc- 
tion can be assumed to be equal to the allowable shearing stress in the slab. The 
bond stress can be calculated using equation (9), where zg is the developed width 
of the surfaces of the beam bonded to the in-situ concrete as in Fig. 10, and 
(A¥).z is the first moment of area of the cross section of the slab about the neutral 


axis of the composite construction allowing for the steel. If the bond stress so 


calculated exceeds the allowable shearing stress in the slab, then stirrups must 
be provided, their area being calculated in the same way as stirrups to resist 


shearing forces. 


Concreting in Cold Weather. 


ALTHOUGH the temperature fell to 
— 5 deg. F., and averaged 25 deg. F. for 
a period of five months, no delay resulted 
in the construction of a reinforced con- 
crete pier at New York. The pier was in 
three sections each 360 ft. long by 150 ft. 
wide, and each section was cast in bays 
150 ft. by 60 ft. About 50,000 cu. yd. of 
concrete were placed, and no chemical was 
added to lower the freezing point of the 
mixing water. The concrete had a tem- 
perature of 60 deg. F. when it was placed, 
it was kept at 50 deg. F. for seven days, 
and allowed slowly to fall to 30 deg. F. 
when the shuttering and protection were 
removed. No concrete was placed when 
the temperature was below 20 deg. F. 
A 145-h.p. flash-type steam generator 
was installed at about the middle of the 
site, and from the receiver the steam 
passed through a 4-in. pipe extending the 
full length of the pier. From this pipe, 
1}-in. pipes extended to the top of the 
work and thence transversely across the 
width of the work. The transverse pipes 


132 


had }-in. holes at 3 ft. centres in the part 
nearest to the riser pipes and at 1 ft. 6 in. 
centres in the part more distant from the 
riser. Up to 3200 lb. of dry steam per 
hour were continuously required. When 
each bay was concreted it was covered 
with tarpaulins and the steam turned on. 


Highway Engineering Terms. 

A REVISED edition of ‘‘ Glossary of High- 
way Terms’ has been issued by the 
British Standards Institution at a price 
of 7s. 6d. A perusal of the first few pages 
suggests that the object of providing a 
“more strictly scientific terminology ” 
has not been very successfully achieved ; 
indeed, one of the recommended terms is 
so absurd that the compilers have been 
compelled to use a different and more 
sensible one when it is necessary to use 
this term in defining others. It is a pity 
that more care has not been taken in the 
preparation of what is described as a 
British Standard Glossary. 
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Recent Wharves and Jetties in France. 


IN a paper given recently to the Institu- 
tion of Structural Engineers and the 
British Section of the Société des Ingén- 
ieurs Civils de France, M. L. P. Brice 
describes some wharves and jetties con- 
structed in France since 1948 in which 
large precast members were used. The 
following is an abstract of the paper. 


Landing Stage at Brest. 


The landing stage, built before the war 
above the slope of the east mole in the 
docks, was totally destroyed in 1944 and 
reconstructed in 1949. In ordtr to avoid 














j 


Eo 





























wardly to prevent small craft entering 
under the landing stage. 

The vertical piles were driven by a 
floating pile-driver and the raking piles 
from a driver situated on the retaining 
wall of the mole. The shutters for the 
slab were fixed by collars to the heads 
of the piles and the projecting heads 
hacked back to the level of the soffit of 
the slab. The reinforcement for the 
capitals was prefabricated. A detail of 
this is shown in Fig. 2, and Fig. 3 shows 
the reinforcement and_ the 
shutters. 


timber 




















ae 





Fig. 1.—Sections of Landing Stage. 


clearing all the debris, a flat-slab design, 
in which the arrangement of the columns 
is more flexible than in a beam-and-slab 
floor, was adopted, and to avoid the 
difficulty of shuttering the column capitals 
in the confined space between the soffit of 
the slab and the water-level the capitals 
were cast above the slab within the depth 
of the stone filling to be placed on the 
slab. A cross section and part longi- 
tudinal section of the structure are shown 
in Fig. 1. The deck is 1 ft. ro in. thick, 
about 87 ft. wide by 538 ft. long, and 
is supported on piles at about 12-ft. 
centres in two directions. The pyra- 
midal capitals are 8 ft. 10 in. across the 
flats and are 3 ft. 14 in. high. In addi- 
tion to a stone filling about 9g ft. 6 in. 
thick, the slab supports an imposed load 
of about 1200 lb. per square foot. The 
wall along the sea face projects down- 
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Jetties at Etel 
and La Trinite-sur-Mer. 


The jetty at Etel is about 600 ft. long 
by 50 ft. wide. It is supported on four 
rows of 1-ft. 10-in. octagonal piles at 
15-ft. 1}-in. centres transversely and 
16-ft. 3-in. centres longitudinally which 
carry in-situ transverse beams and pre- 
cast edge-beams supporting a precast 
deck (Fig. 4). The rectangular edge- 
beams were precast with shaped ends 
and reinforcement projecting to tie with 
reinforcement projecting from the trans- 
verse beams. The edge-beams also had 
reinforcement projecting from the top 
to bond in an in-situ cap cast after they 
were in place. The precast slabs form- 
ing the deck are about 9 ft. 3 in. wide by 
16 ft. 3 in. long by 1 ft. thick, and carry 
an imposed load of about 300 lb. per 
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LOWER LAYER OF BARS 














CROSS SECTION 


Fig. 2.—Arrangement of Reinforcement in Landing Stage. 


Fig. 3.—Reinforcement and Shutters for Column Capitals. 
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square foot in addition to a finish 1 ft. 2 in. 
thick. The order of construction is 
indicated by the numbers on Fig. 5. 

The jetty at La Trinite-sur-Mer is 
192 ft. long by 33 ft. wide and differs from 
that at Etel only by having longitudinal 
spandrel walls. 


Oil Dock at Dunkirk. 


The complete scheme comprises (1) A 
two-berth landing stage for tankers, 
called ‘ Tankers’ wharf’’, with an 
access bridge for the delivery of crude oil 
from 35,000-tons ships ; (2) A “ Coasters’ 
wharf”’ for future reshipments; (3) 
Ancillary works for the intake and 
delivery of 1,500,000 gallons per hour 
of cooling water and the discharge of the 
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RECENT WHARVES AND JETTIES IN FRANCE. 


As the landing stage is supported by 
piles it was intended to use raking piles 
to resist horizontal thrusts, but raking 
piles 105 ft. long would have been very 
difficult to drive. Consequently, it was 
decided to resist the horizontal thrusts 
by sheet-piled cofferdams filled with 
sand. 

The sheet piles were about 82 ft. long 
driven to a layer of sand and sea-shells 
at — 62 ft. and cut to the required level. 
A floating pile-driver was used for the 
vertical piles supporting the deck of the 
landing stage, and a derrick with a fixed 
scaffold for the sheet piles. The strongly- 
reinforced deck slab was designed as a 
flat-slab floor. 

The access bridge rests on eight piers 


Fig. 4.—Sections of the Jetty at Etel. 


same quantity of hot water; and (4) A 
dolphin to prevent ships from approach- 
ing the ruins of a submarine base. This 
structure also supports one end of a 
floating boom designed to isolate the oil 
dock in case of fire. Only the first two 
are described in the following. 

The ‘ Tankers’ wharf’’ consists of 
(1) An access-bridge abutment, anchored 
to the shore between two rows of sheet 
piles, and containing the suction pump 
of the cold-water syphon; (2) An access 
bridge 460 ft. long by 33 ft. wide; and 
(3) A landing stage 312 ft. long by 31 ft. 
wide for the mooring of large tankers, and 
fitted with 12 bollards, 8 shock-absorbing 
fenders, and gantries for hoisting and 
moving thedelivery hoses. Thelevelofthe 
deck of the access bridge and of the land- 
ing stage (Fig. 6) is + 26 ft. with anchor- 
age at — 26 ft ; the water level in the 
dock varies between + 13 ft. and + 20 ft. 
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and a fixed abutment. It consists of a 
central roadway 1o ft. wide supported 
by two longitudinal main beams and 
transverse beams at about 20-ft. centres. 
The longitudinal beams were precast in 
lengths of 62 ft., each weighing 25 tons. 
They are supported at each end on the 
piers; holes were formed in the webs at 
each end for the passage of the reinforce- 
ment of the piers, which were cast in-situ. 
The arrangement of the deck is shown 
in Fig. 7, and in Fig. 8 the precast beams 
are shown being hoisted into position. 
The transverse beams were cast in situ 
and cantilever about ro ft. on each side 
of the deck to support pipes for the 
delivery of oil. The ends of these beams 
are connected by a small in-situ edge- 
beam. The deck slab was cast in situ 
and is bonded to the main longitudinal 
beams by stirrups left projecting from 
the top of the beams. 
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Two precast concrete pipes, 3 ft. 6 in. 
diameter, for conveying cooling water to 
the refinery, are supported below the 
deck by precast concrete frames sus- 
pended from the piers. 

Each pier was concreted in two parts. 
First the precast pipe-supports were 
placed in position and held on staging 
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supported on the piles, then the precast 
pipes were placed, and, after the lower 
half of the pier was concreted, the longi- 
tudinal beams were placed. The upper 
part of the piers, the cantilevers, and the 
deck slab were then cast. The order of 
the operations is indicated in Fig. 7. 
A 60-tons crane was used for hoisting 


Fig. 6.—Wharf for Oil Tankers. 
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Fig. 8.—Hoisting Beams for Bridge. 
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the precast pipes, each of which was 62 ft. 50 40 7.00 
long and weighed 26 tons. The main | wr 
beams were hoisted in the same manner. 

The ‘‘ Coasters’ wharf’”’ is 682 ft. long 
by 36 ft. wide and is supported on twelve 
piers and an abutment. Alternate piers 
consist of a sheet-piled gabion, 30 ft. 
diameter, carrying a 50-tons_ bollard. eS 
The other piers comprise piles supporting Hy dented e-tensafenfuend AOa 1.111 LO 
an in-situ cap. The deck consists of two y 
longitudinal precast tee-beams and a 
deck slab cast in situ between them 
(Fig. 9). On the side of the wharf where Fig. 9.—Cross Section through 
the ships are moored the face of the piers ‘* Coasters’ Wharf’’ at Dunkirk. 
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Fig. 11.—Fitting-out Quay at Dunkirk. 
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comprises a precast member about 16 ft. 
long by 14 ft. deep by about 1 ft. 10 in. 
thick. The work was carried out in the 
following stages: (1) Construction of the 
piers; (2) Placing the precast main 
beams; (3) Placing the precast faces of 
the piers; (4) Casting the upper part of 
the piers, the ribs, and the slabs. 


Quay at Dunkirk. 

This quay, of which 526 ft. has now 
been completed, will eventually be 1312 ft. 
long. It consists of a road spanning be- 
tween rail-beams carrying 20-tons cranes 
on four spans of 115 ft. and two canti- 
levers of 33 ft... The beams are supported 
on piers of 40 ft. diameter, comprising 


Prestressed Footbridge in 
Devonshire. 
THE footbridge illustrated has a clear span 
of 52 ft. and is 2 ft. wide. It consists of 
precast tee-shaped members 1 ft. 11 in. 
long which were assembled in position 


A Footbridge, Devonshire. 


with diaphragms at 6-ft. centres and then 
prestressed. Rectangular cavities for the 
cables were formed in the precast mem- 
bers. The bridge has been erected at 
Uffculme for the Devon County Council. 
It was designed by Mr. E. W. H. Gifford, 
B.Sc., A.M.I.C.E., and the contractors 
were Messrs. J. J. Udalls Building Co., 
Ltd. 


April, 1954 


RECENT WHARVES AND JETTIES IN FRANCE. 


sheet-piled cofferdams which were filled 
with sand and have a reinforced concrete 
cap. The main spans were precast in 
the form of caissons 90 ft. long by 25 ft. 
wide weighing 700 tons. They were cast 
on the side of the dock opposite the new 
quay, floated at high tide and towed to 
the piers, and positioned on the piers as 
the tide fell. Steel floats were fastened 
alongside the caissons to increase their 
buoyancy. Fig. 10 shows a caisson being 
towed into position and Fig. 11 is a dia- 
grammatic drawing of one of the 115-ft. 
spans. 

All the structures described in the fore- 
going were designed and constructed by 
Ets. Sainrapt & Brice. 


Precast Roofs. 


THE illustration shows a precast concrete 
roof section, which was cast on the 
ground, being lifted by a tower crane on 
to a block of flats now in course of con- 
struction at Mitcham, Surrey. The roofs 
are cast on the site in seven sections for 
each block. The sections are 18 ft. by 
25 ft. by 8 ft. 6 in. high and weigh about 
12 cwt. The structures, the contractors 
for which are Messrs. Wates, Ltd., are 
being built for the Mitcham Borough 
Council and comprise four six-story 
blocks and four two-story blocks. 
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Book Reviews. 


** Kempe's Engineer's Year-Book."’ Two vols. 
don. 1954. Morgan Bros. (Publishers), Ltd. 
755.) 


(Lon- 
Price 


Tuts well-known work, now in its fifty- 
ninth edition, is a comprehensive guide to 
modern theory and practice in all aspects 
of engineering. It has been completely 
revised and its 79 chapters are a useful 
source of reference. In a work of such 
magnitude it is perhaps inevitable that 
there should be some overlapping of in- 
formation in various chapters. Some- 
times this may be advantageous, for cross- 
references in a book of 3000 pages make 
it difficult to use, but there does not seem 
to be any useful purpose in having notes 
on precast reinforced concrete in the chap- 
ter on building rather than in that on re- 
inforced concrete, or notes on prestressed 
concrete in both. It is understandable 
that amongst so many words some of them 
may be mis-spelt; but it is less under- 
standable that some of them should be 
misused or loosely used. For example, it 
is stated that because beams are elastic 
they deflect; surely they deflect even 
more when they have passed the limit of 
elasticity ? In the chapter on reinforced 
concrete the eccentricity factor in the 
graphs for combined bending and com- 
~, this should be 5. 
d d 
Also it should be made clear that the 
ratios of span to depth given on page 1136 
refer to the effective depth and not the 
total depth ofaslab. The compilers have 
generally avoided making the book merely 
a list of facts and figures; the chapters 
are very readable and not less so for such 
delightful sentences as that on page 1002 
of the second volume where it is stated 
that ‘‘ Formwork must be sufficiently 
strong and rigid to carry the dead weight 
of . workmen without movement.” 


pression is given as 


** Spannbeton-Erliuterungen.”" By 
(Berlin: Wilhelm Ernst & Sohn. 


Hubert Rusch 
Price 3 D.M.) 

THIs is a commentary on the recommen- 
dations of the German code (DIN. 4227) 
for prestressed concrete. The code is 
limited to establishing the principles of 
prestressed concrete, and it is left to the 
designer to apply them. It is recom- 
mended that, as a rule, the application 
of the prestress should be delayed as much 


as possible, even when the concrete has 
at an early age reached a high strength 
The danger of compressing the concrete 
too soon is emphasised, as it results in a 
loss of prestress due to creep and shrink- 
age, and there is also a risk of the concrete 
being damaged through excessive stresses 
at anearly age. It is recommended that 
a partial prestress be applied at an early 
stage in order to prevent tensile stresses 
due to shrinkage. 

In considering the shearing stresses near 
the anchorages, an accurate calculation of 
the principal stresses is possible only at 
such a distance from the anchorage where 
a straight-line distribution of the prestress 
may be reasonably assumed. In the sense 
of St. Venant’s theory the anchorages may 
be regarded as areas of disturbance of 
stress. A straight-line distribution of the 
stress may be assumed to occur at a dis- 
tance from the end equal to the depth of 
the beam. This distance will be less when 
the anchors are at different levels 

In the case of pre-tensioned members, 
account must be taken of a so-called 
“transfer length ’’ in addition to the dis- 
tance represented by the area of disturb- 
ance. The “transfer length’’ depends 
upon the bond strength and must be 
established by tests; in most cases it 
will lie within the area of disturbance of 
stress. 

In the anchorage area the mild steel 
reinforcement must be anchored so as 
to be fully effective, and this is most 
suitably ensured by helical links. The 
stirrups in shallow precast prestressed 
beams are not always effectively anchored, 
with the result that tensile stresses occur 
which frequently penetrate deeply into 
the beam. 


“ Studies of Slab and Beam Highway Bridges.” 
Part V. Tests of Continuous Right I-beam Bridges 
By C. P. Siess and I. M. Viest Urbana. University 
of Illinois. 1953. Price 80 cents.) 
TuIs is a report of tests of three one- 
quarter scale models of two-span bridges 
composed of steel beams carrying a con- 
crete slab. The tests were to determine 
the effect of shear connectors between 
beams and slabs. A theoretical analysis 
of the stresses in such a bridge is included 
as an appendix. 
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NEW METHOD OF LINING A 


TUNNEL. 


New Method of Lining a Tunnel. 


- IN connection with a proposed raw water 
main to pass across London from the river 
Thames at Hampton to storage reservoirs 
in the Lee valley, a distance of 24 miles, 
of which 19 miles would be in a tunnel, the 
Metropolitan Water Board had a tunnel 
1000 ft. long driven to test a new system 
of tunnel-lining. The method, which uses 
wedge-shaped segments of precast plain 
concrete, was described by Mr. P. A. 
Scott., B.Sc., M.I.C.E., in a paper pub- 
lished in the Journal of the Institution of 
Civil Engineers, from which the following 
is abstracted 

The experimental length of main was 
constructed of precast concrete rings 
7 ft. 6 in. internal diameter with an inner 
lining of steel coated with fine concrete. 
The space between the steel inner lining 
and the precast concrete lining was filled 
with a grout of sand and cement, through 
3-in. diameter threaded holes provided for 
the purpose. The holes were later fitted 
with threaded plugs. The steel pipes were 
in lengths of 14 ft. 6 in. with an external 
diameter of 6 ft. 6 in. The inner surface 
of the pipes was lined with spun concrete, 
which was stopped 6 in. from each end to 
enable the pipes to be welded. The gap 
was later gunited. To allow working 

room at the beginning of the tunnel a 
length of 23 ft. 6 in. was constructed of 
cast-iron segments of 12-ft. diameter. 


Precast Lining. 

A complete ring of the lining consists 
of ten segments, and the ring bears tightly 
against the clay when all the segments are 
wedged in place with all edges flush. A 
concrete mould was made for one of the 
segments, and from a segment cast in this 
mould other moulds were made. The 
segments were made to the dimensions 
shown in Fig. 1. Each segment weighs 
3 cwt. The longitudinal joints are radial 
to, and the circumferential joints at 
right-angles to, the line of the tunnel. 

The mixture of the concrete was 
1: 14: 3 (by volume) of Portland cement, 
sand, and #-in. shingle; the water- 
cement ratio was 0-42. All the con- 
crete was vibrated. 

A smooth and uniform outside face was 
desirable, as the outside diameter is the 
critical one. It was found impossible to 
cast the segments satisfactorily in a hori- 
zontal position with the inside uppermost, 
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Fig. 1.—Dimensions of a Segment. 


because the concrete fell away from the 
cross-joints, or vertically with both inside 
and outside faces shuttered. In the hori- 
zontal position the screeding of the inside 
face proved unsatisfactory, and in the 
vertical position many shutter bolts were 
required. For 19 miles of tunnel more 
than 573,000 segments would be required. 
It was necessary, therefore, that the 
moulds should give the greatest number 
of uses with the least amount of labour. 
Finally it was found that, with skilled 
workmen, a good segment could be pro- 
duced by casting it with the outside face 
uppermost, and this system was used 
throughout. For handling the segments 
at the works, transporting them to the 
site, and lowering them down the shaft 
the contractors used an eye-screw with 
a coarse thread, the female thread being 
formed in one edge of the segment, no 
metal being used. In the tunnel, each 
segment could be handled by two men 
and lifted by four. 


Tunnelling. 

The tunnel shield had an external 
diameter of 8 ft. 6 in., and an overall 
length of 5 ft. 11 in. including a hood 1 ft 
long; the ten hydraulic rams which it 
carried each had a maximum stroke of 
2 ft. 4 in., the usual extension being 2 ft 
The shield had no tail, because the seg- 
ments had to be expanded to the clay, 
but provision was made for a tail to be 
studded on should a pocket of ballast be 
encountered, and standard bolted seg- 
ments could then be used. The shield 
had ten rams (one for each segment) and 
was made of welded steel plates bolted 
together. The shield was of very strong 
construction, for the pressure required 
on the rams was not known. A length of 
40 ft. was first driven and lined with 
standard precast reinforced concrete 
bolted members grouted under pressure, 
this length being considered sufficient to 
resist the thrust required to force the seg- 
ments into position. Experience proved 
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that this precaution would not be neces- 
sary with properly designed and cast 
segments. 

Excavation of the clay was done with 
two pneumatic clay-spaders to a diameter 
of about 7 ft. 6 in. and for a distance of 
21 in. ahead of the cutting edge of the 
shield, leaving a 6-in. rim of clay for the 
cutting edge to move during the forward 
movement of the shield. The excavation 
of this length and the removal of the spoil 
required, on an average, about 90 minutes. 

Working from the end of the first 40-ft. 
of lining the precast segments were 
erected in the foilowing manner. The 
first five segments were brought to the 
face on a flat bogie. On completion of 
the forward movement of the shield, any 
blemishes in the exposed face of the clay 
were made good with clay, though this 
was seldom needed, and any water from 
the rams was cleaned out of the invert. 
The segments were then lifted by hand 
from the bogie to the face. The segments 
were numbered from 1 to to, No. 1 being 
on the invert, No. 2 on the left (facing in 
the direction of tunnelling), and the re- 
mainder following in clockwise sequence, 
so that No. 10 was on the right of No. 1 
(see Fig. 2). 

Segment No. 1 was placed first with the 
wide end leading and the narrow end 4 in. 
forward from the previous ring; Nos. 2 
and 10 were placed with the narrow ends 
leading and the wide ends pressed against 
the previous ring; Nos. 3 and 9 were 
then placed beside Nos. 2 and 1o with 
wide ends leading and narrow ends 4 in. 
forward from the previous ring. This 
produced one half-ring. At this stage 
the next five segments were brought up 
while a rib, consisting of two 9-in. by 
3-in. steel channels bent to form a ring 
7 ft. 3 in. diameter when bolted together, 
was assembled just inside the ring last 
completed. Poling boards wedged be- 
tween the erecting rib and the concrete 
ring facilitated the erection of the remain- 
ing five segments to form the upper half 
of the ring. Each ram in the shield had 
two holes in its face to take steel pins to 
hold the leading edges of the segments, 
and the whole ring was then wedged up 
with wooden wedges against these pins. 
The crown segment (No. 6) was the last 
to be placed and, owing to the method 
of placing the first nine segments, which 
were wedged against the clay but not 
expanded to give the ring its full circum- 
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ference, a fairly wide gap for this segment 
was left between Nos. 5 and 7. 

To expand the ring, the even-numbered 
rams (the rams were numbered to corre- 
spond with the segments) were operated 
to drive home the even-numbered seg- 
ments ; the pressure was then released to 
allow the circumferential movement to 
take place during the expansion of the 
ring. No. 1 segment was then driven 
hard home, then Nos. 3 and 9, followed 
by Nos. 5 and 7. As each segment was 
driven home the ring expanded, pushing 
the higher segments upwards in a circular 
movement. This order of pushing pro- 
duced a tight ring with the least pressure 
from the rams, and hence with least like- 
lihood of damaging the segments. The 
first segments, which had a diameter 
yy in. greater than the diameter of the 
excavation, required pressures of up to 
2000 Ib. per square inch, which caused 
fractures at the corners of the segments, 
but with the method of expanding des- 
cribed, and with segments ; in. less than 
the diameter of the excavation, the pres- 
sures were reduced to 200 lb. to 250 Ib. 
per square inch, with a corresponding 
reduction in the number of fractures but 
no diminution of the tightness of the 
lining against the clay. A longitudinal 
section of part of the tunnel is shown in 
Fig. 3. 

In the early stages the joints of the 
segments were liberally greased, but it 
was found to be sufficient to coat them 
with bituminous paint before sending 





Fig. 2.—Perspective View of Tunnel. 
Showing Order of Laying Segments. 
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Photograph by courtesy of Air Ministry. 
26-in. thick Concrete Runway Construction. Contractors: Messrs. john Laing & Son, Ltd 


The contract illustrated above is one of many where “ Ritecure ’’ has proved 
its economical efficiency. The ease of application, drastic reduction of labour 
costs, and the assurance of complete curing, are only a few of the advantages 
gained by using “ Ritecure’’ Membrane Curing Material. “ Ritecure”’ is 
equally effective in hot or cold climates. One-coat application is sufficient. 
Covering down and/or wetting are eliminated. 


Over 11,000,000 sq. yds. of concrete 
cured in this country with “ Ritecure” 


For full details, write to: 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, 8.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET, LEICESTER. TELEPHONE : LEICESTER 20390 
F 
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A SHUTTERING AND FORMWORK PROBLEM?... 


-put it in the eevee hands! 


We will price your WE HAVE BRANCHES AND DEPOTS AT 


. ‘~ile ABERDEEN - BIRMINGHAM ~- BOURNEMOUTH 
bills of quantities BRIGHTON - BRISTOL - CAMBRIDGE - CARDIFF 
at tendering stage, DOVER * DUBLIN - DUNDEE - EDINBURGH - EXETER 

our formwork GLASGOW - HULL - LEEDS - LIVERPOOL - LONDON 
y ' MANCHESTER * NEWCASTLE - NOTTINGHAM 
problems will be OXFORD - PLYMOUTH - PORTSMOUTH 
in capable hands SOUTHAMPTON STOKE-ON-TRENT SWANSEA 


SOUTH AFRICA: JOHANNESBURG ° DURBAN 


ALL TYPES OF SHUTTERING SUPPLIED 
sale, hire, or hire contract 


SHUTTERING DIVISION 


SCAFFOLDING (GREAT BRITAIN) LIMITED 
MITCHAM, SURREY. MITCHAM 3400 (21 lines) 
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them down the shaft. In view of the 
small tolerance allowable between the 
diameters of the excavation and the lining 
the segments must be placed immediately 
after the movement of the shield, other- 
wise the clay expands and the segments 
cannot be properly closed. This ensures 
very close contact between the clay and 
the lining. 

In the tunnel were one leading miner, 
one miner, and two miner’s labourers at 
the face, and a locomotive driver and a 
pit-bottom man behind. On the surface 
were a crane-driver, a banksman, a plant 
attendant, a labourer, and a chainman. 
Two shifts of 12 hours were worked five 
days a week. The output averaged four 
rings a shift, or forty rings (70 ft.) a week. 
No unusual difficulty was experienced in 
maintaining correct line and level, and 
when the shield did go off line correction 


NEW METHOD OF LINING A TUNNEL. 


lowered position) up a timber ramp, 
through the pipe, and down another 
ramp and back on to the tunnel track, 
where the flanged wheels engaged the 
rails. Timber saddles were then placed 
on top of the girders and the bogies 
screwed up until the saddles took the 
weight of the pipe and lifted it clear of 
the rails. In this position it was pushed 
up the tunnel by an electric locomotive 
and was steady enough to permit a speed 
of 1 mile per hour. 

On arrival at the last pipe laid, inside 
which a small independent bogie with 
rubber wheels was waiting, the height of 
the A-frame of the leading bogie was 
adjusted to transfer the weight to the 
small bogie and to lift its own wheels 
clear of the lining of the pipe already laid 
(Fig. 5). With its weight supported by 
the small bogie inside the laid pipe and 
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Fig. 3.—Longitudinal Section of Tunnel. 


was easily made by the insertion of 
wooden packings between the concrete 
rings. The finished tunnel presented a 
smooth internal surface with no appre- 
ciable variation in diameter. 


Laying the Pipes. 


The concrete-lined steel pipes, 14 ft. 6 in. 
long by 6 ft. 3 in. internal diameter, each 
weighed 4} tons. At the bottom of the 
shaft they were put on to bogies on 
decauville track and pulled into a hori- 
zontal position by a pneumatic winch. 
They were then transferred to a beam 
supported on A-shaped bogies fore and 
aft and 22 ft. apart, which carried them 
along the tunnel. The legs of the bogies 
could be adjusted so that the pipe could 
be raised and lowered (Fig. 4). 

The A-shaped bogies were fitted with 
flanged steel wheels, and rubber wheels 
of a slightly larger diameter inside the 
flanged wheels. Running on poling 
boards laid inside the pipe, the rubber 
wheels carried the leading bogie (in the 
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by the large trailing bogie on the track 
behind, the new pipe was pushed forward 
until the spigot entered the socket of the 
laid pipe. A penetration of between 3 in. 
and 4 in. was usually achieved, and this 
gave sufficiently close contact to permit 
efficient welding of the joint. 

By means of the trailing A-frame the 
pipe was adjusted for line and level and 
positioned firmly with bricks and wedges. 
Before the arrival of the pipe, the tunnel 
track which would otherwise have been 
covered by it was withdrawn, and the 
leading bogie of the pipe-carrying frame, 
after leaving the track, was carried on 
its rubber wheels on boards laid on the 
tunnel invert. When the pipe was 
secured, the carrying gear was released, 
and on its return journey it carried back 
the length of tunnel track previously 
removed. 

Around every second pipe laid a brick 
ring was built, leaving only a small hole 
in the soffit to permit the escape of air 
during grouting between pipe and lining. 
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The work was carried out with five 
men in the tunnel and five on the surface, 
and progress averaged thirteen to four- 


teen pipes per week on_ single-shift 
working. 


Grouting between the Pipe and 
the Lining. 
The filling of the space between the 
pipes and the lining of the tunnel was 


A TUNNEL. 


(CONCRETE) 


one part of Portland cement, and water 
was added at the rate of 7} gallons per 
cubic yard (a further 2 gallons was 
assumed to be present in the sand). The 
sand and cement were sent down the 
shaft bagged separately in the correct 
proportions, and carried on a flat bogie 
from which the bags were transferred to 
a platform behind the mixer 

The contractors provided eight 2-in 
and twenty-two 1}-in. connections for the 
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Fig. 4.—Pipe Supported on Travelling Gear Entering 7 ft. 6 in. Diameter Tunnel. 


considered to be essential to ensure that 
the steel pipe should not rust, and to 
form a solid continuous structure of the 
concrete segments, the filling, and the 
steel pipe, which could withstand both 
external and internal pressures and 
have no tendency to move. This was 
done by grouting with an electrically- 
driven mixing and placing machine. The 
cement was mixed with the water by 
centrifugal action; then the sand was 
added and mixed by centrifugal action. 
The mixture was pumped through a 
rubber hose to the point of placing. The 
mixture used was four parts of sand to 
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grouting holes in the pipes, and grout- 
ing could be carried out wherever re- 
quired. The grout was pumped into one 
pair of pipes (29-ft. long) at a time until 
one-third of the circumference had been 
filled. To avoid any chance of floating 
the pipes, the grout was then pumped 
to the next pair of pipes, the first two 
being completely filled on the following 
day. The filling was examined by remov- 
ing the grout plugs from the soffit and 
cutting out the concrete, and in all cases 
the concrete examined appeared to be 
of good quality without voids. 

Progress was at the rate of three and 
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STERNSON 
No. 300 


Some views of the open-air swimming pool at the Skegness Holiday Camp 
By kind permission of Messrs. Butlins Ltd. 


waterproofing concrete 
with Sternson No. 300 


Practical experience on a large number of water-containing structures has proved 
that STERNSON NO. 300 provides the most dependable means of obtaining 
a dense and impermeable concrete which will resist heavy water pressures. 
The list of important contracts on which STERNSON NO. 300 has been specified 
includes Swimming Pools, Factories, Harbour work, and underground structures 
of all types, and cement renderings on housing estates, etc. STERNSON NO. 300 
is an integral waterproofer which can be used with confidence for all forms of 
concrete construction, and for providing a waterproof rendering for existing 
concrete and brick surfaces. STERNSON NO. 300 is a water repellent. It 
increases the tensile and crushing strengths without retarding the setting action. 
It increases the workability of the mix, thus permitting lower water-cement 
ratios. Full technical information on STERNSON NO. $00, and expert advice 
on all concrete waterproofing problems, are available on request. 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, 8.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET, LEICESTER. TELEPHONE: LEICESTER 20390 
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333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.1.B.A. 


Write for Illustrated Brochure 


SIMPLEX CONGRETE PILES ito. 


26 BRECHIN PLACE, SOUTH KENSINGTON, LONDON, 8.W.7 


Telephone: Fremantle 0035-6 
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Fig. 5.—Small Bogie in Pipe. 


a half pipes per day in a 12-hours’ day- 
shift, with two machine operators, two 
loaders, two men transferring materials 
from the bogie to the stage behind the 


machine, and one locomotive driver. 
Above ground there were a crane-driver, 
a banksman, and three labourers. 

After completion of the testing, the 
6-in. gap left in the spun-concrete lining 
had to be filled. Two methods were 
tried ; in one, gunite was sprayed directly 
on to the metal of the pipe; and in the 
other a strip of expanded metal 6 in. wide 
was spot-welded on to the steel pipe to 
provide a means of adhesion for the 
gunite. The guniting of one joint: took 
15 minutes with a final coat to the soffit 
2 hours later, the whole joint being given 
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A TUNNEL. 


Next Length of Pipe Approaching. 


a smooth finish with trowel and brush. 
No signs of cracking were observed in the 
unreinforced joints, and the reinforce- 
ment may be unnecessary. 

The chief engineer of the Metropolitan 
Water Board is Mr. H. F. Cronin, C.B.E., 
M.C., and the consulting engineers were 
Sir William Halcrow & Partners. The 
tunnelling was carried out by Messrs. 
Kinnear, Moodie & Co., Ltd., who also 
made the segments, known as “ Don- 
segs,”” which were devised by Mr. H. J. 
Donovan (now of Sir William Halcrow 
& Partners). Colcrete, Ltd., carried out 
the grouting between the pipe and the 
lining, and the Cement Gun Co., Ltd., 
completed the gaps in the lining of the 
pipe. 
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Supplying Aggregates for the 
Owen Falls Dam. 


THE Owen Falls dam, near Jinja, Uganda, 
shown during construction in Fig. 1, is 
now nearing completion and is to be 
opened by H.M. the Queen on April 29. 
It is a plain concrete gravity structure 
85 ft. high and 2725 ft. long. 

The aggregate for the concrete is mostly 
amphibolite (a close-grained igneous rock) 
with a small proportion of river gravel 
This material had a tendency to “ slabbi- 
ness ’’ when crushed, due to parallel lines 
of cleavage in the rock. The require- 
ments during a period of two years were 
250,000 tons of coarse aggregate, 42,000 
tons of stone crushed to sand size, and 
84,000 tons of natural sand. The capacity 
of the plant for all sizes of coarse aggre- 
gate was 125 tons an hour with the ability 
to produce up to 96 tons per hour of 
material smaller than }? in. and 60 tons 
per hourofsand. The sizes required were 
3 in., 1} in., Zin., in. and yin. Addi- 


Fig. 1.—The Dam during Construction. 
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tional natural sand dealt with 
separately 

The quarried stone was extracted by 
1} cu. yd. shovels and loaded into 4} cu 
yd. dumpers which tipped directly into a 
Pegson-Telsmith 25B primary gyratory 
crusher (Fig. 2). An alternative method 
of transport was by jubilee skips. A feeder 
was not necessary as this crusher accepted 
any stone that could be lifted by 1} cu. yd 
shovels and had a reserve capacity of 
350 tons per hour. The average rate of 
feed was 125 tons per hour. The crusher 
was at a considerable height above ground 
level, and this made possible the inclusion 
of a smaller surge-pile of crushed stone 
under the primary crusher and situated 
inside the foundation walls. Stone smaller 
than 8 in. was taken from this smaller 
pile by two Sherwin magnetic feeders to 
two Pegson-Telsmith 16B primary gyra- 
tory crushers. Provision was made in 
these feeders for extracting rubbish from 
the stone and this was passed to ground 
level by chutes (this feature was used only 
when rubbish was present) 

Each of the 16B machines could be fed 
directly from its own storage hopper when 
desired. The hoppers were fed by the 
dumpers and the flow of rock was con- 
trolled at the outlet of the crushers by 
hanging chains. This arrangement per- 
mitted the 25B machine to be stopped 
when sufficiently good fragmentation was 
being obtained by blasting in the quarry 
One or both of the 16B crushers could 
be operated as desired for either secondary 
or primary crushing. Stone smaller than 
44 in. passed along chutes to the first 
troughed belt-conveyor which was 30 in 
wide with 130 ft. centres, and conveyed 
up to 220 tons per hour at a speed of 
200 ft. per minute. River gravel was fed 
to this conveyor from an overhead hopper, 
and extracted by a Locker electric vibrat- 
ing feeder; about 1o per cent. of gravel 
was added to the crushed rock 

The stone and gravel were carried by 
this inclined conveyor to the screening 
and surge-bin structure. The first and 
upper screen was a 12-ft. by 5-ft. Pegson- 
Telsmith three-deck machine of the in- 
clined vibratory type. The top deck 
passed to a chute all stone larger than 
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The most adaptable System of 
Suspended Hollow Concrete 
Floor and Roof Construction 
for large and small spans. 


Showing Two-way Reinforce- 
ment and Hollow Concrete 
Blocks laid on Trianco Tele- 
scopic Centers. 


Showing uniform concrete soffit. 
Obtained without use of slip tiles. 


The Two-way Reinforced Floor for 
distribution of point loads with 
efficiency and economy, employing the 
original system of steel Telescopic 
Centers. 





Midland Associated Company & Licensees, 
PARKFIELD CONCRETE PRODUCTS 
COMPANY LIMITED, 

St. Peter's Road, NETHERTON, 

"Phone: Dudley 4315 











IMBER COURT + EAST MOLESEY - SURREY 
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THE 
WINGET HTH 


WEIGH BATCHING 
HYDRAULICALLY OPERATED 


TILTING MIXER 


surpasses all previously accepted 
standards of mix quality, 
general performance 

and ease of control. 


Flat mixing angle and exclusive blade arrangements 
give fast mix of first quality concrete. 


Weigh-batching mechanism built into the mixer 
can be used or not as desired. 


High angle (65°) hopper, 15° better than B.S.S. 


Clean and quick discharge of mixed concrete with- 
out sticking. 


Effortiess, single-lever hydraulic operation elimin- 
ates manual effort and fatigue. Absolutely fool- 
proof. 


Genuine accuracy of water control. 








Winget 


CONCRETE PLANT SPECIALISTS 


WINGET LTD ROCHESTER 
KENT ENGLAND 


Tel : Strood 7276 (5 limes) Telegrams Wingetism Rochester 
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3 in. for re-crushing. The second screen 
was a 12-ft. by 5-ft. two-deck machine. 
The surge-hopper comprised five com- 
partments for aggregates of five different 
Sizes. 

The material between 3 in. and 8 in. 
passed from the first screen by means 
of a chute and a troughed belt con- 
veyor 20 in. wide at 30 ft. centres to a 
hopper of 20-tons capacity. Two Locker 
feeders extracted the rejects from the bin 
and fed, by way of a chute, into two 
Lightning swing-hammer crushers which 
were used to break the “ slabby ”’ rejects 
before final crushing ; they operated at the 
slow speed of 307 r.p.m. The product 
from these crushers was transferred by a 
curved-trough belt-conveyor 24 in. wide 
at 108 ft. centres, which delivered it to the 
first conveyor and thence to screens. 

When increased quantities of the aggre- 
gate smaller than ? in. were required a 
48-in. Pegson-Telsmith gyrasphere crusher 
was used. Sizes from 3 in. to 1} in. and 
1} in. to } in. were extracted from either 
or both bins by magnetic feeders and 


Fig. 2.—-Primary and Secondary Crushers. 
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carried to the crusher by an _ 18-in 
troughed-belt conveyor. This crusher 
reduced the stone to minus } in., which 
was deposited on to the 24-in. curved 
conveyor, together with the product of 
the two Lightning crushers, for re- 
screening. The gyrasphere reduced stone 
minus 3 in. to minus } in. at the rate of 
45 tons per hour. To reduce the amount 
of dust, a 7-ft. cyclone dust collector was 
installed at the crushers. 

Storage was in six major piles for 
aggregates of different sizes. The total 
storage capacity was about 14,000 tons, 
including the natural sand, and the piles 
were about 40 ft. high. They were formed 
by five inclined-troughed belt conveyors 
18 in. wide travelling at 150 ft. per minute 
and varying in capacity from 25 to 55 tons 
per hour according to requirements 
(Fig. 3). The delivery end of these con- 
veyors was cantilevered from the support- 
ing tower, thereby leaving the bases of the 
piles clear of obstruction. 

Two troughed-belt conveyors 26 in. 
wide at 240 ft. and 195 ft. centres were 
situated in timber tunnels beneath the 
stockpiles. The aggregate was drawn 
from any pile and taken to the conveyor 
by chutes having quadrant-type valves 
and swivel size-plates. There were three 
outlets to each stockpile. Each conveyor 
could deal with 200 tons per hour. The 
tunnel conveyors delivered the aggregate 
to an inclined-troughed belt-conveyor 
which was also 26 in. wide by 258 ft. long, 
and discharged into the hoppers of the 
Winget batching plant at a height of 
81 ft.; the hoppers had a capacity of 
200 tons. 

The natural sand was conveyed to the 
site by lorries and tipped into water in a 
concrete hopper from which a pump ex- 
tracted a mixture of 30 per cent. sand and 
70 per cent. water, and elevated it to a 
sand-cone which delivered 40 cu. yd. per 
hour of washed and graded (from ;,-in 
to 100-mesh) de-watered sand, which 
was then placed on to a stockpile directly 
above one of the tunnel conveyors. The 
sand was weighed and fed to the concrete 
mixers along with the coarse aggregate 
which had been previously weighed. The 
dirty water and silt separated by the sand 
cone was piped to disposal. The sand- 
washing equipment was supplied by Messrs. 
William Mosley (Engineers), Ltd. 

All crushers, screens, and conveyors 
were independently driven by totally- 
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Fig. 3.—Conveyors from Stockpiles to Screens. 


enclosed surface-cooled motors having switches were arranged at all essential 
“ tropical’ windings. For the primary, points. A 1o-tons 120-ft. derrick crane 
secondary, and tertiary crushers the con- covered the large primary and secondary 
trols were in an elevated housing having crushers. The plant was put into service 
a complete view of the plant. “Stop” in April, 1951. 





STEEL 
TRENCH No. 850839) 
~) 50) BBO Le 


(Regd: design 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 
application to:— 


DORMAN LONG & CO. LTD., SHEET DEPT. 
AYRTON WORKS, MIDDLESBROUGH 


London Office: Terminal House, 52 Grosvenor Gardens, S.W.1 


OO) AY We EOE 


April, 1954. 





APRIL, 1954. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Water Tower at Wolvercote Paper Mills, 
Nr. Oxford. Main Contractors 
T. H. Kingerlee & Sons Ltd. 


Northern Outfall Sewage Works. sy Pad 


Main Contractors: Pt 
Edmund Nuttall, Sons & Co. (London) Ltd. 


Reservoir in Derbyshire. 
Main Contractors: Z. & W. Wade (Whaley Bridge) Ltd 





These photographs prove the adaptability of Rapid wes ee 
Metal Formwork. In every case the shuttering used Holland & Hannen and Cubitts Ltd 
was formed entirely from Rapid Metal standard units. 

You can standardise on Rapid Metal Formwork with 

absolute confidence. 


Pull details available on request. Mey 3rd cars 


You can depend on RAPID METAL 


U.K. Patent Nos. 682,870 and 682,916. Protected 
by Patents in all priacipal Countries 
Patentees and Sole Manufacturers : 


RAPID METAL DEVELOPMENTS LIMITED, 209, waisat toad, Birmingham, 220. Tel: BiRchields 6021 


London Office: 47 Victoria Street, $.W.1. Tel: Abbey 4077. South Wales Depot: Bridge Road, Waunariwydd, Swansea. Tel; Gowerton 3277 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 3d. a word: mini- 
mum, 7s. 6d. Situations Vacant, 4d.a 
word : minimum, ios. Other miscella- 
neous advertisements, 4d. a word: 10s. 
minimum. Box number is.extra. The 
engagement of persons answering these 


advertisements ts subject to the Notifica- 
tion of Vacancies Order, 1952. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATION VACANT. ._ Satins structural engineer, 
Westminster, requires senior designer-draughtsman with 
first-class experience in structural steelwork and reinforced 
concrete, for ible position. 
prospects for suitable applicant. 
Stating age, qualifications, and full details of ex . 
Box 4007, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 
SITUATION VACANT. Consulting structural engineer, 
Westminster, requires ex reinforced concrete 
draughtsman-detailer. High salary and good prospects for 
suitable applicant. Write, stating age, qualifications, and 
full details of experience. Box 4006, ConcRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
», rule 
SITUATIONS VACANT. Reinforced concrete designers 
—— for Midlands office of specialist firm. Men with 
st five years’ experience — Apply stating age, 
experience, and salary required. Five-days’ week. Staff can- 
teen. Box 462, 19/21 Corporation Street, Birmingham, 2. 
SITUATION VACANT. Designer-draughtsman required 
for London office of well-known reinforced concrete en- 
= contractors. Experience in reinforced concrete 
ames, floors, roof, a ctaircase construction essential. 
Progressive post. Pension scheme. Alternate Saturdays. 
Write full veating salary required. Box 295, ALLARDYCE 
PALMER, Po 109 Kingsway, London, W.C.2. 
SITUATIONS VACANT. Joun Liversepce & Associ- 
ates, civil and structural engineers and consultants, 
require immediately the following additional engineering 
staff. (a) Civil-engineer-designers, fully q and 
experienced in all t of reinforced concrete work, 
including design of industrial and shell concrete structures, 
and with some structural steelwork experience. Salary 
range up to 41500 per annum. (6) Reinforced concrete 
designer-detailers and detailer-draughtsmen. Salaries 
according to capabilities. Modern office conditions. Nor 
mally five-days’ week. Apply to 42 Portland Place, 
, W.1, for form of application. 
SITUATIONS VACANT. Several experienced reinforced 
concrete detailers required. Salary according to qualifica- 
tions and experience. Five-days’ week. Staff canteen. 
Apply “ Twistee: " Reinrorcewent, Ltp., Alma Street, 
Smcthwick, Staffs. 
SITUATIONS VACANT. Draughtsmen, detailers, and 
designers required in consulting engineers’ Westminster 
office for wae work on framed buildings and other 
structures in reinforced concrete and steel. Box 4023, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, S.W.r. 
SITUATION VACANT. Senior designer required for 
consulting engineer’s office. Mainly reinforced concrete, 
but experience in structural steelwork an advantage. 
Knowledge of all contemporary techniques in concrete 
necessary. Capable of working on own initiative and 
of supervising team of draughtsmen. Apply in writin 
stating age, experience, and salary required to F. ° 
Samue.y, 8 Hamilton Place, London, W.1. 


SITUATION VACANT. Experienced detailer required 
for reinforced concrete work. Good drawing-office ex- 
perience essential. Apply in writing, giving age, experience, 
and salary required, to F. J. Samuety, 8 Hamilton Place, 
London, W.1. 

SITUATIONS VACANT. Two structural draughtsmen, age 
21 to 30, required for detailing reinforced concrete and steel 
structures in London office of Norman & DAWBARN, 
architects and consulting engineers, 5 Gower Street, London, 
W.C.1. 
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SITUATION VACANT. Consulting engineer, London, 
has vacancy for reinforced concrete draughtsman-detailer 
in Surrey .office. High salary and good prospects for 
suitable Tiolicent. Write in confidence, stating age and 
full details of experience, to Box 4024, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATIONS VACANT. Monsanto Chemicals Limited 
require civil engineering draughtsmen for the London 
design office. Applicants should have had experience in 
building, reinforced concrete and structural steelwork. 
Ordinary or Higher National Certificate essential. Salaries 
offered will be commensurate with qualifications and 
experience. The posts are permanent and pensionable. 
Apply in writing, giving full details of age, training and 
experience, to the Curer Personne: Orricer, Monsanto 
Cuemicats Limirep, 8 Waterloo Place, London, S.W.1. 


SITUATIONS VACANT. Crarxe, Nicnotits & Marcet, 
consulting engineers, require at their London office rein 
forced concrete designer-draughtsmen and draughtsmen- 
detailers. Permanent positions, interesting work. Apply 
in writing, stating age, experience and salary required, to 
21 Westbourne Grove, London, W.2. 


SITUATION VACANT. Structural engineer required for 

and development work in reinforced concrete 
construction. Applicants must have university degree in 
civil engineering, or other recognised civil or structural 
engineering qualifications, and experience in structural 
testing, including use of strain gauges. Permanent posi- 
tion. Write to Grorce Wimrry & Co., Lrp., Central 
Laboratory, Lancaster Road, Southall, Middlesex, stating 
age, qualifications, and experience. 


SITUATION VACANT. Chief engineering assistant to 
general manager of well-known London firm of reinforced 
concrete contractors specialising in all systems of floor, 
roof and staircase construction. Must have engineering 
qualifications and be capable of controlling design and 
drawing office and dealing with technical correspondence, 
and possess full knowledge of building regulations and codes 
of practice. Excellent opportunity for really competent 
man who is prepared and desirous of adapting himself to 
the requirements of a responsible key position. The 
appointment is permanent and pensionable. Applicants 
must give full particulars of their qualifications, experience, 
and salary expected to Box 4026, CONCRETE AND ConsTRUC- 
TIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.x. 

SITUATION VACANT. Civil engineering assistant capable 
of designing and detailing reinforced concrete structures 
required by Kinnear & Gorvon, chartered civil engineers, 
18 Rothesay Place, Edinburgh, 3. Applicants should give 
details of qualifications, experience, and salary required . 


SITUATIONS VACANT. Draughtsmen. Simon-Carves 
Ltd. have several vacancies for civil engineering draughts 

men. Experience in quantities and estimating is essential ; 

general industrial experience, together with H.N.C. (or 
equivalent), with emphasis on quantities and estimating, is 
desirable. Working corditions are excellent. A D.O. 
bonus scheme and pension fund are in operation. Apply 
in writing, quoting ref. (PJ 23), giving age, experience, and 
qualifications, to Staff and Training Division, Simon- 
Carves Limitep, Cheadle Heath, Stockport. 


SITUATION VACANT. Old-established firm of hollow 
block floor specialists requires chief engineer in their Londoa 
office. Applicants must have complete knowledge of design 
and be able to conduct relevant correspondence. The 
position is pensionable and offers excellent prospects for a 
really capable man. Apply, giving full details, to Box 302, 
ALLARDYCE Pater Ltp., 109 Kingsway, London, W.C.2. 


SITUATION VACANT. Reinforced concrete detailer re 
quired for London professional office. Steelwork experi- 
ence an advantage but not essential. This position is 
manent and offers scope for initiative. Varied projects. 
ive-days’ week. Full holiday this year. Good salary. 
Apply with full particulars, stating ‘salary required, to 
Box 4027, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Qualified structural engineer 
required for executive position in large London building 
company. First-class experience of multi-story housing 
work in reinforced concrete essential. A well-paid per- 
manent position. Write, stating full particulars of educa- 
tion, professional training, gt and salary required. 
Box AC 88814, Samson CLARK, -61 Mortimer Street, 
London, W.r. 


(Continued on page 150.) 
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Canadian Conference on Prestressed 
Concrete. 





THE papers read at the Canadian Con- 
ference on Prestressed Concrete held at 
the University of Toronto have now been 
published, and may be obtained from the 
University (price 2.50 dollars) ; the dis- 
cussivns are not included. The papers 
are as follows: Why should we use Pre- 
stressed Concrete ? by R. F. Shaw; Strain- 
gauge Test on Prestressed Concrete 
Beams, by A. T. Waidelich; Introduc- 
tior. to Prestressed Concrete Theory, by 
Harold Fealdman; Control of Concrete 
Qu. ity in Prestressed Construction, by 
R. B. Young; Steel for Prestressed Con- 
crete, by M. W. Huggins; Significant 
Features of Prestressed Concrete, by G. 
Magnel; Statical Indeterminacy, by T. O. 
Lazarides ; Report on Research, by A. L. 
Parme ; The World’s Largest Prestressed 


Spans, by Robert Shama. 
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MISCELLANEOUS. 


A High-Tensile Steel Bar. 


A Type of reinforcement bar, known as 
Tentor, was first produced in Denmark 
and has been extensively used on the Con- 
tinent. In the production of this type 
of reinforcement, a hot-rolled round bar, 
having two longitudinal ribs and trans- 
verse ribs arranged in a herringbone pat- 
tern, is cold-worked by a longitudinal 
stretching process which increases the 
tensile strength throughout the whole 
section and a twisting process which pro- 
duces a further increase in strength in 
the outer fibres. The transverse ribs are 
arranged so that the cross-sectional area 
of the bar is uniform throughout its length. 
These bars are now made in Great Britain 
by the Tentor Bar Co., Ltd. They are 
rolled from mild steel in accordance with 
B.S. No. 785, having an ultimate tensile 
strength of 28 to 33 tons per square inch. 
The cold-working eliminates yield point, 
and a stress corresponding to an elonga- 
tion of o-5 per cent. of the gauge length 
may be accepted as the proof stress 
in accordance with B.S. No. 1144. Bars 
between } in. and 4 in. diameter have 
a minimum proof stress of 75,000 Ib. per 
square inch ; bars between in. and 1 in 
diameter have a minimum proof stress of 
66,000 lb. per squareinch. The minimum 
breaking strength of }-in. to }-in. bars is 
86,000 lb. per square inch and of -in. to 
1-in. bars 76,000 lb. per square inch. The 
margin of tensile strength beyond the 
proof stress is about 14 per cent. The 
bars are processed in lengths of 130 ft., 
and bars longer than 4o ft. can be 
supplied. 





CARDBOARD 
TUBES for ...-) 


Mortar is prevented from entering the cable ducts at the 

joints of prestressed precast concrete members if a cardboard tube is inserted at each joint around 
the cable. This keeps the duct free of obstacles for grouting purposes. Cardboard tubes for all 
uses in reinforced and prestressed concrete work are available from : 


JOHN ROSTRON & SONS, LTD., 47 HOULDSWORTH ST., MANCHESTER, | 
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MISCELLANEOUS. 


MISCELLANEOUS ADVERTISEMENTS. 
(Coxtinued from page ix.) 


SIT UATION VACANT. Draughtsman with at least three 
years’ experience in reinforced concrete detailing required 
immediately. Apply in writing only to Peter Linn & 
Co., Lrp., Romney House, Tufton Street, Westminster, 
S.W.1, stating age, experience, and salary required. 
SITUATION VACANT. Junior civil engineer required 
for experimental and design work in connection with the 
latest types of prestressed concrete products. Applicants 
must have qualifications equivalent to a diploma of a 
recognised engineering college. Practical experience in 
this class of work an advantage. Superannuated post 
with excellent prospects. Apply in writing with full 
details of experience and qualifications to the Starrinc 
Orricer, Tue Stanton Ironworks Co., Lrp., near 
Nottingham. 


SITUATION VACANT. Concrete engineer required, age 
25-30, having completed sed course of training and 
with some site and administrative experience. Should be 
willing to travel. Good presence essential. Write to 
Box 623, Erwoops, Lrp., 211 Piccadilly, London, W.1. 


SITUATIONS VACANT. Ctarke, Nicwotits & Marcet, 
consulting engineers, require in their London office, for 
reinforced concrete work, designers and draughtsman- 
detailers. Permanent positions. Good prospects. Apply 
in writing to 21 Westbourne Grove, London, W.2. 


SITUATIONS VACANT. Consulting engineers require for 
their Leeds office reinforced concrete designers and draughts- 
men. Permanent positions. Good prospects. Apply 
Box 4029, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. Structural steelwork and rein- 
forced concrete designers and detailers required urgently 
Apply Box 4030, CONCRETE AND ConsTrRucTIONAL En- 
GINEERING, 14 Dartmouth Street, London, 5.W.r. 


SITUATIONS VACANT. Tue Britise Reinrorcep 
Concrete EnGineerinc Co., Lrp., have vacancies for 
reinforced concrete designers and detailers, with experi 
ence, in their Stafford, Liverpool, and Newcastle-on-Tyne 
offices. Staff pension scheme and five-days’ week. 


SITUATION VACANT. Structural engineer required by 
well-known firm of civil engineering contractors in London, 
to design reinforced concrete. Must be conversant with 
codes of practice and building regulations. Should have 
adequate design experience of industrial buildings and 
foundations. Reply in own handwriting, stating age, 
qualifications, experience, and salary required, to Box 4031, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1. 


SITUATION VACANT. Reinforced concrete draughts- 
man-designer required in Lo.don office. Knowledge of 
steelwork and foundations an advantage. Varied projects. 
Five-days’ week ; full holidays this year. Apply stating 
full particulars of experience, qualincations, and salary 
required to Box 4032, CONCRETE AND CONSTRUCTIONAL 
ENGInFeRtnG, 14 Dartmouth Street, London, S.W.1 


SITUATION VACANT. Qualified structural engineer 
experienced in reinforced concrete, preferably over 40 
years of age and single, required for senior assistant posi- 
tion in Kenya. Write Box MR/172, c/o 95 Bishopsgate, 
London, E.C.2, 


SITUATION VACANT. Junior engineer or detailer 
required for reinforced concrete. Apply Deruty Curer 
Encineer, Trottope & Cours, Ltp., 41-44 Great Queen 
Street, London, W.C.2. 


SITUATIONS VACANT. AIR MINISTRY WORKS 
DEPARTMENT requires in London structural engineer 
designer-draughtsmen ex in reinforced concrete 
or structural steelwork. Applicants should have sound 
technical training and several years of varied experience 
in design and detailing of (a) reinforced concrete construc- 
tion for all types of buildings, or (5) steel-framed sheds, 
warehouses, and kindred types of buildings. Salaries up to 
780 per annum, starting pay dependent upon age, quali- 
cations, and experience. Extra-duty allowance or over- 
time payable. Reasonable prospects of promotion. 
Posts temporary and non- ble but have long-term 
sibilities. Competitions held periodically to fill estab- 
fished vacancies. Applications from natural born British 
subjects only, quoting A/E and stating age, qualifications, 
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and previous appointments, giving dates and stating type 
of work done, to Am ree wg = (h) NA, Cornwall 
House, Stamford Street, London, S. 


SITUATIONS VACANT. Assistants niet with ex- 


—_ of reinforced concrete design and detailing. 
ive-days’ week. Lunch vouchers provided. Apply 
giving age, experience, and salary required to Joun F. 
Farguuarson & Partners, Chartered Structural En- 
gineers, 34 Queen Anne Street, London, W.1. 


SITUATION VACANT. Reinforced concrete 
draughtsman required for London office. 
position. Five-days’ week and staff pension scheme. 
Apply, stating age, experience, and salary required, to 
Executive Encinger, Expanpep Mertat Co., Lrtp., 
16 Caxton Street, Westminster, S.W.1 


SITUATIONS WANTED. 


SITUATION WANTED. Young executive engineer 
(M.1L.Struct.E.), experienced in civil and structural engineer- 
ing (especially reinforced concrete), commercial and pro- 
fessional office administration, desires change with good 
prospects at home or abroad. Box 4028, ConcRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


PROFESSIONAL SERVICES. 


PROFESSIONAL SERVICES. Halve your drawing-office 
costs by sending your drawings and tracings to “‘ DrauGnts- 
MEN,” 104 Priory Road, Harold Hill, Essex. Rates on 
application. 


PROFESSIONAL SERVICES. Young engineer, wishing 
to obtain spare-time work, is able to assist architects, 
engineers, and contractors in the preparation of designs, 
drawings, tracings, bar schedules, etc., for all types of 
structural steelwork and reinforced concrete. Box 4025, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, S.W.1. 


FOR HIRE. 


FOR HIRE. Lattice steel erection masts (light and heavy), 
30 ft. to 150 ft. high, for immediate hire. Buiiman’'s, 
Terminal House, London, S.W.1. Telephone: Sloane $259. 


FOR SALE. 
FOR SALE. New bar-benders for sale. Eda hand-lever 
model B.C. Capacity: cold flat bars 2} in. by 4 in., 
rounds and squares § in. Hot flat bars 2} in. by # in., 
rounds and squares # in. F. J. Epwarps, Ltp., 359 
Euston Road, London, N.W.1. EUSton 4681. 


FOR SALE. Steel plates to sizes, pressed sections, discs, 
and general metalwork. Keen prices and delivery. 
E. SterwHens & Son, Lrp., Bath Street, London, E.C.r. 


PATENT. 


PATENT reinforced concrete building units. The owners 
of British Patent No. 638,351 desire to dispose of the 
Patent or to grant licences on reasonable terms for the 
purpose of exploiting the invention and ensuring its full 
commercial development and practical working in this 
country. Inquiries to H. D. Frrzpatricx & Co., Chartered 
Patent Agents, 94 Hope Street, Glasgow, C.2, and 27 
Chancery Lane, London, W.C.2 
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“CONCRETE SERIES” 


BOOKS ON CONCRETE 


These well-known books deal with 
practically every aspect of the design 
and construction of reinforced con- 
crete and precast concrete, the 
manufacture and chemistry of 
cement, and kindred subjects. For a 
complete catalogue giving prices in 
sterling and dollars, send a postcard 
to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.i 
England 


April, 
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APRIL, 1954. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


We're firmly wedded 


Our firm has been known as Isteg We know there is a great future 

Steel Products Ltd. for twenty years. for the Tentor Bar. We know 

Our Isteg reinforcement bars for we are justified in manufacturing 

concrete are held in high esteem the it exclusively and relinquishing the 

world over. making of Isteg bars. And we have 

But now we have the Tentor Bar— 28S0ciated the name of our firm with this 
something new and something better ‘ecision by changing it to 

than we have ever made before. 


Handbook g ives full 
technical data and test reports. 
Please write and ask us for one. 


TENTOR is ; vanufactured by Guest Keen 7. . 
& Nettlefold. (South Wales) Led., Cardiff. 
McCall & Ce. (Sheffield) Led., Terapleborough, Sheffield. The United Steel Companies Led., Sheffield. Nausr tr Gendeiy thahes 
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Reinforced Concrete 
PS Cen Struction 
at its best 


BRC Fabric 


is reinforcement 
at its best 














Specialists in Reinforced Concrete 
Design & Suppliers of Reinforcement 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 
London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast 
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